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TO  THE  RIGHT  HONOURABLE  HENRY  CHAPLIN,  M.P., 
PRESIDENT  OF  THE  LOCAL  GOVERNMENT  BOARD. 

Sir, 

I  HAVE  the  honour  herewith  to  submit  to  you,  for  presentation 
to  Parliament,  my  report  on  the  proceedings  of  the  Medical 
De{)artment  for  the  year  1^98-1)1). 

In  view  of  the  ever-increasing  amount  of  work  devolving  on 
the  Medical  Dej>artment,  two  temporary  me<lical  inspectors  w^ere 
appointed  during  the  course  of  the  year  ;  but  before  its  ter- 
mination it  was  found  necessary  to  make  the  appointments 
permanent.  The  two  officers  in  question  are  Dr.  L.  W.  Darra 
Mair,  D.P.H.,  and  Dr.  Ralph  W.  Johnstone,  D.P.H.  Certain 
oth^r  additional  appointments  were  mside  in  connexion  with  the 
supply  of  vaccine  lymph,  to  which  I  propose  to  refer  later  on. 

I.— Administrative  Relations  of  the  Medical 

Department. 

1.  Vaccination  and  Public  Vaccination. 

The  digest  of  the  Vaccination  Officeis'  Returns  contained  in 
Appendix  A,  No.  1,  relates  to  children  whose  births  were 
registered  dnring  the  calendar  year  181)6,  the  most  recent  period 
for  which  final  information  was  procurable  at  the  close  of  the 
official  year  1898-99.  It  is  compiled  from  the  tw  enty-fifth  annual 
retnm  under  the  Vaccination  Act,  1871,  and  it  is  concerned  with 
914,205  births.  Of  the  children  in  question  602,922,  or  66  i>er 
cent.,  were  returned  as  successfully  vaccinated  ;  and  after  deducting 
those  registered  either  as  having  died  before  vaccinati<  n,  or  as 
being  *'  insusceptible  "  of  vaccination,  or  as  having  had  small  pox 
before  vaccination,  there  still  remained  209,007  to  be  accounted 
for.  The  proportion  of  children  born  in  England  and  Wales 
not  finally  accounted  for  as  regards  vaccination  was  there- 
fore 22*9  T)er  cent. ;  or  26*4  per  cent,  in  the  metropolis  and  22*3  per 
cent,  in  tne  rest  of  England  and  Wales.  These  are  the  highest 
j.ercentages  of  default  under  the  Vaccination  Acts  that  are  on 
rcKTord. 

Of  605,807  children  on  whom  vaccination  had  been  performed,  insuscbi 
as  many  as  2,885  were  certified  to  be  insusceptible  of  vaccination,  vaccinat 
that  is  to  say,  they  had  been  vaccinated  unsuccessfully  at  least  three 
times.  No  such  case  was  met  with  during  1898-99  amongst  the 
3,548  jirimary  vaccinations  performed  by  the  Board's  oj)erators, 
and  this  number  being  added  to  the  107,180  similar  cases  referred 
to  in  my  last  report,  giyes  a  total  ot  110,728  consecutive  piimaiy 
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in  my  last  report,  but  I  have  thought  it  desirable  on  this  occasion       mbdioal 
to  deal  with  the  subject  more  in  detiiil,  and  for  this  purpose    I      omon^B 
append  a  report  by  Dr.   Blaxall  on    the  work  which  has   been 
carried    on    nt    the    Glycerinated    Calf    Lymph     Establishment 
during  so  much  of  the  year  1898-1)9   as    it    was    in    operation. 
(Appendix  A.,  No.  5.) 

The  new  scheme  has  involved  a  "  Quarantine  Station  "  for  the 
detention  of  calves  prior  to  their  vaccination  ;  stibling  in  which 
the  calves  are  stalled  during  the  pro  jess  of  vaccination  ;  operating 
rooms,  Ac.     This  provision  was  already  in  existence  in  connexion 
with  the  Board's  Animal   Vaccine   Establishment ;  and  although 
the  arrangements  were  not  such  as  would  have  been  provided  in  a 
set    of    new  buildings,  yet  it  was  determined  aft(?r  mature  con- 
sideration to  modify  the  then  existing  stabling,  &c.,  somewhat  to 
increase    the  staff   at  the  station,  and  provisionally,  at  least,  io 
carry  on  all  the  work  involved  in  the  supervision  and  vaccination 
of  the  calves  and  in  the  collection  of  their  lymph  at  the  existing 
quarantine  establishment,  and  at  the  vaccination  station  in  Lamb's 
Conduit  Street.     Laboratories  and  other  neces>ary  accommodation 
were  taken  on  lease  at  the  premises  of  the  British  (now  Jenner) 
institute  of   Preventive  Medicine  on  the  Clielsea  Embankment, 
where  Dr.  Blaxall  was  placed  in  charge.     Mr.  Kremlin,  L.R.C.P., 
was  appointed  Assistjint  Bacteriologist,  Mr.  W.  F.  Mulcahy,  who 
had    long  been   connected  with   the    Medical    Department,    took 
over  the  superintendence  of  the  clerical  and  allied  work,  and  a 
small   staff  of   assistimts   was   appointed.      The    organisation    of 
the  National   Vaccine    Establishment  was.   after   re-info r cement, 
ret;iined    for   the   distribution    of   the   lymph   supplied   from  the 
laboratories. 

Having  regard  to  the  fact  that  the  number  of  public 
vacciifators  in  England  and  Wales  at  the  end  of  1898  did  not 
much  exceed  3,000  ;  thai  abo.it  half  of  the  children  vaccinated  in 
England  and  Wales  had  hitherto  been  vaccinated  by  medical 
practitioners  other  than  Public  Vaccinators  ;  and  that,  apart  from 
the  requirements  above  quoted,  the  glycerinated  calf  lyn)ph  which 
public  vaccinators  must  use  need  not  necessarily  be  that  prepared 
and  issued  by  the  Board,  it  was  considered  that  if  arran;:enients  were 
made  for  the  issue  of  such  lymph  at  the  rate  of  1,0; »0  tubes  a  day 
—each  tube  to  serve  for  the  vaccination  of  one  child — all  the 
requirements  of  public  vaccinators  during  non-epidemic  feriods, 
would,  in  the  absence  of  any  prevalence  of  small-pox,  be 
sufficiently  met.  But  it  soon  became  evident  that  the  demand 
which  the  Board  were  called  upon  to  meet  was  considerably  in 
excess  of  this  estimate.  As  will  be  seen  from  Dr.  Blaxall's 
report,  the  number  of  tubes  of  glycerinated  calf  lymph  issued 
from  the  laboratories  in  the  first  three  months  of  the  present 
year  reached  a  daily  average  of  1,616  ;  the  total  for  the  three 
months  being  126,038  tubes.  This  demand  necessitated  a  further 
increase  in  laboratory  accommodation  and  staff,  and  a  further 
addition  to  the  staff  of  the  National  Vaccine  Estab\\s\i\neul,  ^tom 
which  the  lymph  h  Issued  to  the  individual  applicants. 
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DicAL  The  operations  connected  with  the  preparation  of  gljcerinated 

3oS.'      calf  lymph  are  set  out  in  some  detail  in  Dr.  Blaxall's  report,  and 
—  it  will  suffice  for  me  to  summarise  the  more  prominent  of  the 

measures  adopted.  These  are  : — 1°,  selection  of  healthy  calves  ; 
2°,  supervision  of  calves  as  to  their  healthiness  at  a  quarantine 
station  ;  3°,  vaccination  of  calves  and  subsequent  collection  of  calf 
lymph  at  the  Animal  Vaccine  Esta))lishment ;  4",  preparation  at 
the  laboratories  of  an  emulsion  of  glycerinated  calf  lymph ; 
5°,  testing  of  the  emulsion  by  culture  and  otherwise  so  as  to  ensure  ' 
that  it  contains  no  harmful  organisms  ;  6^,  transference  of  the 
emulsion  to  capillary  tubes  for  issue  by  the  National  Vaccine 
Establishment ;  and  7°,  compilation  of  the  records  received  from 
public  vaccinators  as  to  the  use  of  each  series  of  lymph  issued. 
The  laboratory  work  is  throughout  carried  out  under  strict 
aseptic  precautions,  and  the  preparation  of  the  lymph  is  ac- 
companied by  experimental  work  with  a  view  of  enliancing  the 
''  keeping "  properties  of  the  glycerinated  lymph,  and  of  pre- 
venting, as  far  as  practicable,  its  unlergoing  any  deterioration, 
as,  for  example,  in  consequence  of  its  nece^isa^y  exposure,  after 
being  tubed  and  issued,  to  a  degree  of  warmth  considerably 
exceeding  the  low  temperature  at  which  it  is  stored  in  the 
laboratory. 

It  should  be  added  that  after  the  collection  of  lymph  each 
calf  is  slaughtered  under  the  personal  superintendence  of  a 
qualified  veterinary  surgeon,  Mr.  Wm.  F.  Shaw,  F.R.C.V.S.,  who 
is  ap{)ointed  by  the  Board  for  this  puri)ose,  and  that  no  lymph  is 
sent  out  from  the  laboratory  until  a  certitic-ate  has  been  received, 
as  regards  the  calf  from  which  it  was  deriveil,  to  the  effect  that 
the  animal,  including  its  inti»rnal  organs,  glands,  &c.,  was  healthy. 
In  the  period  ending  March  31st  the  lymph  of  one  calf  was 
rejected  because  some  tubercular  lesions  were  discoveretl  after 
slaughter  ;  and  it  is  interesting  to  note  that  the  most  careful 
investigation  of  this  lymph  failed  to  reveal  in  it  any  evidence 
whatever  of  the  tubercle  l)acilhis. 

rr^m£^  The  principal  changes  introduced  into  the  English  system  of 
public  vaccination  under  the  Vaccination  Act,  1898,  are  as 
follows  : — Firstly,  instead  of  jjarents  being  compelled  to  <ake  their 
children  to  a  vaccination  stiition  where  they  have  heretofore  been 
habitually  vaccinated  with  humanised  lymph  from  arm  to  arm, 
the  public  vaccinator  is  now  required  to  visit  the  homes  of  the 
children  and  to  offer  to  vjiccinate  them  with  glycerinated  calf 
lymph  ;  stiitions  must,  however,  be  i)rovided,  when  the  Local 
Government  Board  deem  it  expedient  by  Order  so  to  direct. 
Secondly,  the  statutory  period  aft(»r  the  expiration  of  which  a 
parent  having  an  unvaccinated  child  falls  into  default  has  been 
extended  from  three  to  six  months.  Thirdly,  no  parent  is  liable 
to  a  penalty  under  the  compulsory  clauses  of  the  Vaccination 
Acts  who  aflfords  proof  that  he  nas,  within  four  months  from 
the  birth  of  a  child,  satisfied  a  stipendiary  magistrate  or  two 
justices    in   petty   sessions    that   he  conscientiously  believes  that 
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vaccination  would  be  prejudicial  to  the  health  of  the  child.  And, 
fourthly,  in  no  case  can  proceedings  be  taken  more  than  twice 
against  a  defaulting  parent,  namely,  once  under  Section  29  of 
the  Act  of  1867,  and  once  under  Section  31  provided  that  the 
child  has  reached  the  age  of  four  years. 

Dealing,  as  this  report  does,  with  a*period  which  only  includes 
the  first  three  months  of  the  operation  of  this  Act,  it  would  be 
quite  premature  to  express  any  definite  opinion  as  to  its  working. 
But  it  may  be  stated  that  such  evidence  as  has  been  obtained 
goes  to  indicate  that  the  number  of  children  vaccinated 
"under  the  new  Act  during  that  period  is  distinctly  in  excess  of 
the  number  vaccinated  during  the  corresponding  period  in 
recent  years  under  the  former  Acts.  There  is  also  evidence  that 
this  increase  in  the  number  of  children  vaccinated  was  being 
maintained  beyond  the  close  of  the  official  year  1898-99. 

With  a  view  of  giving  eflfect  to  the  new  state  of  the  law  the  ^^^S8 
Board,  on  October  18th,  1898,  issued  a  General  Order  embodying 
Amended  Regulations  under  the  Vaccination  Acts,  1867-98.  This 
lays  down  amongst  other  things  the  duties  of  public  vaccinators 
and  of  vaccination  officers,  and  it  contains  in  a  schedule  a  set  of 
instructions  to  vaccinators  under  contract.  These  instructions 
differ  from  those  which  were  formerly  in  force  ;  modifications 
having  become  necessary  in  view  of  the  new  law  and  the  abandon- 
ment of  the  use  of  humanised  lymph.  They  also  contain  a  definite 
riKjuirement  which  has  been  introduced  with  a  view  of  ensuring 
that,  as  in  all  surgical  operations,  whether  major  or  niinor,  aseptic 
precautions  shall  be  observed  at  all  stages  of  the  operation  of 
vaccination.     The  Order  will  be  found  at  Appendix  A.,  No.  6. 


2.   Other  Administrative  Business  of  the  Medical 

Uepaktment. 

The  Medical  Department  was  during  1898,  as  in  previous  years, 
concerned  with  a  variety  of  matters  connected  with  public  health 
administration,  respecting  which  no  public  reports  are  issued.  Not 
only  has  this  been  so  as  regards  medical  inspectors,  but  the 
officers  of  the  department  stationed  at  Whitehall  have  spent  much 
time  in  conferences  with  representatives  of  local  sanitary 
authorities  on  such  subjects  as  [)roposed  hospital  buildings,  the 
adaptation  of  byelaws  to  the  needs  of  particular  sanitary  areas,  &c. 
Indeed,  such  conferences,  which  are  becoming  increasingly 
numerous,  result  in  the  saving  of  nmch  correspondence,  and 
generally  in  a  satisfactory  solution  of  difficulties  which  have 
arisen  or  would  be  likely  to  arise  in  the  absence  of  some  such 
means  of  bringing  local  proposals  into  consonance  with  the 
principles  which  the  experience  or'  the  Board  has  led  them  to  adopt. 

As  regards  conferences  and  inquiries  of  the  above  sort  under- 
taken by  the  Medical  Inspectorate  elsewhere  than  at  the  office, 
1  may  state  that  these  had  reference  last  year  to  cases  where 
mention  was  made  of  vaccination  in  certificates  ot  deat\\  xecm^di 
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MiDicAL  by  local  re;;i9trars ;  to  conferences  with  lociil  medical  officers  of 
BKKnrr.  health  in  regard  to  the  performance  o^  their  duties  ;  to  local 
investigation  on  the  subject  of  byelaw  proposals  ;  to  the  provision 
of  isolation  hospitals  for  infectious  diseases  and  means  of  sewerage 
and  sewage  disposal  ;  and  to  matters  such  as  port  sanitary 
administration,  public  water  supplies,  and  public  means  of 
disinfection. 

With  reference  to  hospital  accommodation  for  the  isolation  of 
cases  of  infectious  disease,  inquiries,  having  for  the  most  part 
concern  with  the  suitability  of  proposed  sites  ani  the  erection  of 
hospital  buildings,  were  instituted  in  the  following  localities : — 
Aston  Manor,  Auckland,  Shildon  and  Willington  (Joint), 
Barnoldswick,  Barry,  Bromley  and  Beckenham  (Joint),  Canter- 
bury, Cardiff,  Castleford,  Chippenham  (Joint  County  Council 
proposal),  Cromer,  Croydon,  Dewsbury  (Joint),  Hanwell, 
Hebburn,  High  Peak  (Joint  County  Council  proposal),  Keswick, 
Kingston  (Joint  districts  of  Ham,  The  Maidens  and  Coombt*, 
Surbiton,  The  Dittons,  and  Esher),  Leicester,  Liverpool,  Lowestoft, 
Maldon  Rural,  Manchester,  Mutford  and  Lothingland  Rural, 
Newport,  Mon.,  North  Bierley,  Penmaonmawr,  Reigate, 
Richmond,  Heston  and  Isleworth  (Joint),  Romford  Urban  and 
Rural  (Joint),  Royston  Urban  and  Ashwell  and  Melbourn  Rural 
(Joint),  Spennvmoor,  Stratford-on-Avon,  Ulverston,  Dalton  and 
Grange  (Joint^,  Walthamstow,  Wath-upon-Dearne  and  North 
Rotherham  (Joint),  Weston-super-Mare,  Widnes,  Wirral  (Joint), 
Withington,  and  York. 

As  regards  questions  of  sewage  disposal  the  following  districts 
were  visited  by  Medical  Inspectors,  some  of  them  in  association  with 
an  Engineering  Inspector  : — The  Borough  of  St.  Helens  (Lan- 
cashire), where  Dr.  Buchanan  held  inquiry  as  to  the  manner 
in  which  the  Corporation  had  fulfilled  the  obligations  imjX)se<l 
upon  them  by  section  52  of  the  St.  Helens  Corporation 
Act,  1893,  by  which  section  it  became^  necessary  for  them 
to  carry  out  a  scheme  for  the  treatment  in  subsidence 
tanks  of  the  sewage  of  the  borough  by  "the  best  known 
available  chemical  process  as  shall  be  approved  by  the  Local 
Government  Board ;"  the  Hemsworth  Rural  Distr  ct  where 
inquiry  was  held  by  Dr.  Bulstrode,  as  to  a  i)roposal  of  the  Rural 
District  Council  to  raise  loan  in  respect  of  the  disposal  of  sewage 
on  the  "  septic  tank "'  system  in  the  parishes  of  South  Elmsall  and 
South  Kirby  ;  the  Borough  of  Guildford,  where  Dr.  Sweeting 
held  inquiry  as  to  a  proposal  for  a  loan  in  respect  of  sewage 
disposal  by  the  "  bacterial  filter "  process  ;  the  Borough  of 
Portsmouth,  where  Dr.  Bulstrode  made  inquiry  in  relation  to  a 
complaint  by  the  Portsmouth  Waterworks  Company  under 
section  299  of  the  Public  Health  Act,  1875,  that  the  water  suj)plied 
by  the  Company  was  endangered  by  default  of  the  Havant  Urban 
and  Rural  District  Councils  in  the  matter  of  sewage  disposal ;  and 
the  town  of  Keswick  and  the  Cockermouth  Rural  District,  where 
Dr.  Fletcher  investigated  a  complaint  by  the  Corporation  of 
Maryport  that  pollution  of  the  River  Derwent  was  caused  by 


mismanagemdnt  of  the  sewage  farms  of  the  Ooahcils  of  those  two      orooS^ 
districts.  bbfobt. 

A  proposal  hy  the  Chorltoti  and  Ilanchester  Joint  Asylum 
Committee  to  establish  an  asylum  for  imbeciles  on  a  site  which 
formed  part  of  the  gathering  ground  of  the  water  supply  of  the 
Liverpool  Corporation  was  made  the  subject  of  inquiry  bv 
Dr.  Buchanan  in  association  with  an  engineering  inspector,  an'd 
later,  in  view  of  important  considerations  involved,  renewed 
inquiry  was  hold  by  Dr.  Thomson,  again  in  association  with  an 
engineering  inspector,  with  the  result  that  the  Board  confirmed  the 
conclusions  of  the  earlier  inquirers,  namely,  that  with  due 
precautionii  the  proposed  asylum  could  be  erected  on  the  site 
without  dahger  to  the  Liverpool  water  supply  ;  but  they  deferred 
for  a  time  their  final  decision  on  the  application  of  the  Joint 
Committee  with  a  view  of  giving  the  Town  Council  of  Liverpool 
a  further  opportunity  of  entering  into  an  agreement  for  the 
purchase  of  the  land  in  question. 

Ih  the  circumstances  of  the  excessive  drought  of  last  year  and 
of  the  restricted  supply  of  water  to  districts  served  by  the  East 
London  Water  Company,  Dr.  Bruce  Low  made  inquiry  into 
certain  allegations  as  to  tne  effect  on  health  of  the  diminished  and 
intermittent  supply  furnished  by  that  Company.  At  Croydon, 
Dr.  Wheaton  was  associated  with  an  engineering  inspector  in  an 
inquiry  as  to  a  proposal  to  supplement  the  Corporation  water  supply 
by  the  sinking  of  a  well  in  the  Caterham  Valley.  The  same 
inspector  made  detailed  investigation  and  report,  which  was 
subsequently  published,  as  to  pollution  of  the  River  Glaslyn  above 
the  intake  of  the  (Carnarvon  Corporation  waterworks  and  within 
the  Rural  Districts  of  Glaslyn  and  Gwyrfa*.  Local  complaints 
received  from  Aldeburgh,  in  Suffolk,  as  to  the  quality  of  the  water 
furnished  by  the  private  company  that  serves  that  town  led  to 
inspection  of  and  report  on  the  gathering  grounds  on  behalf  of 
the  Board  by  Dr.  Sweeting.  On  request  oy  the  River  Blyth  Port 
Sanitary  Authority,  Dr.  Fletcher  held  a  local  inquiry  on  the 
subject  of  the  constitution  of  the  authority  and  the  apportionment 
of  expenses. 

In  regard  of  local  prevalences  of  infectious  disease  and  of 
questions  concerning  local  sanitary  administration,  many  in- 
quiries were  held  during  the  past  year,  as  the  "Abstract  of 
Medical  Inspections"  in  Appendix  A.,^No.  7,  will  sht)w.  Thus, 
fatal  outbreaKS  of  enteric  fever  formed  the  subject  of  investiga- 
tion by  Dr.  Bruce  Low  at  Camborne  and  in  the  adjoining 
Rural  Districts  of  Redruth  and  Helston  ;  by  Dr.  Thomson  at 
Chichester  and  at  Swinton  and  Pendlebury  ;  and  by  Dr.  Mair  at 
Gainsborough. 

Outbreaks  of  diphtheria  were  investigated  by  Dr.  Wheaton  in 
the  (ylaypole  Rural  District,  by  Dr.  Johnstone  in  the  Eton  Rural 
Diitrict,  oy  Dr.  Fletcher  at  Longton  and  Fenton,  and  by  Dr. 
Btlchanan  at  Tunbridge  Wells. 

Dr.  Thomson  made  inquiry  into  an  extensive  and  fatal  outbreak 
of  measles    at    Burton-on-Treot,    and    reported     fully    on    the 
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<micKB^      circumstances  under  which  the  disease  had  prevailed,  and  on  the 

BKPORT.       measures  of  control  that  had  heen  adopted. 

The  fatal  occurrence  of  smallpox  in  and  around  Middlesbrough 
during  the  early  part  of  last  year  led  you  to  place  at  the  disposal 
of  the  loMal  authorities  the  services  of  a  medical  inspector  with  a 
view  of  advising  them  as  to  the  best  measures  to  adopt  under  the 
then  existing  emergency,  and  Dr.  lleece  was  instructed  to  proceed 
to  Middlesbrough  and  to  several  neighbouring  towns  for  this 
purpose. 

It  was  deemed  advisable  during  the  year  to  make  inquiry  in 
several  districts  with  regard  to  their  sanitary  condition  and 
administration,  these  districts  comprising  Christchurch  (South 
Hants),  where  inquiry  was  made  by  Dr.  Mivart  ;  Glyncorwg, 
Ormskirk,  and  Bettws-y-coeJ  Rural  District,  enquiries  as  to  which 
were  entrusted  severally  to  Mr.  Royle,  Dr.  Copemau,  and  Dr. 
Wheaton ;  and  in  the  following  districts,  with  a  view  of 
determining  how  far  the  powers  of  section  42  of  the  Public 
Health  Act,  1875,  should  be  enforced,  namely  : — Blackrod  and  Tow 
Law,  where  formal  inquiry  was  made  respectively  by  Dr. 
Sweeting  and  Dr.  Mivart ;  and  Altofts,  Ardsley,  Bolsover,  and 
Gorton,  where  preliminary  local  inspoctions  were  instituted  by 
Drs.  Reece,  Fletcher,  and  Thomson  on  the  same  subject.  Dr. 
Buchanan  was  also  instructed  to  re-inspect  the  borough  of  West 
Bromwich  with  a  view  of  ascertaining  what  a'tion  of  a  remedial 
character  had  been  taken  by  the  Town  Council  as  ihe  result  of  his 
report  to  the  Board  on  the  sanitary  administration  of  that  place 
in  1895. 

Inquiries  having  to  do  with  the  sanitary  condition  and 
administration  of  districts  where  a  plurality  of  health  officers  have 
been  appointed  were  made  in  the  cases  of  the  Rural  Districts  of 
Dore,  by  Dr.  Fletcher,  Wortley,  by  Dr.  Reece,  and  Stow-on-the- 
Wold,  by  Dr.  Sweeting  ;  whilst  in  the  case  of  the  Lunosdale 
Rural  District,  inquiry  was  instituted  by  Dr.  Fletcher  as  to  the 
circumstances  in  which  the  Inspector  of  Nuisances  holds  multiple 
appointments. 

The  County  Council  for  Northimiberland  having  made  repre- 
sentation to  the  Board  as  to  default  of  the  Alnwick  Urban  District 
Council  in  the  matter  of  the  housing  of  the  working  classes  in 
that  town,,Dr.  Buchanan  made  inquiry  and  report  on  tlie  subject. 
Dr.  Bulstrode  made  inquiry  at  the  Bromley  and  Beckenham  Joint 
Hospitiil  in  reference  to  certsiin  '*  return  cases  "  of  scarl<^t  fever. 
He  was  also  instructed  to  proceed  to  the  River  Colne  for  the 
purpose  of  representing  the  Board  at  some  float  exporinients  made 
to  determine  the  flow  of  currents  in  relation  with  certain  oyster 
layings  in  the  river. 

Dr.  Bulstrode  also  enquired  into  tlie  circumstances  attending 
the  arrival  at  Plymouth  and  in  the  Thames  respectively,  of  the 
plague-infected  steamships  "  Caledonia  "  and  "  Golconda,"  whilst 
Dr.  Thomson  made  enquiry  in  the  case  of  the  plague-infected 
steamship  ** Carthage"  on  her  arrival  in  the  port  of  London. 
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Dr.  (^opeman  was  engaged  during  a  considerable  part  of  the 
year  in  connexion  with  matters  relating  to  oar  establisnment   for      SSpok* 
the  mannfacture  and  distribution  of  glycerinated  calf- lymph.     He  — 

also  made  arrangements  at  several  of  our  ports  for  the  taking  and 
transmission  to  us  of  samples  of  imported  milk  and  cream,  and 
as  a  result  some  few  samples  have  been  submitted  to  expert 
chemical  and  bacteriological  examination. 

Dr.  Parsons,  your  second  Assistant  Medical  OflScer,  was 
appointed  a  member  of  the  Departmental  (  ommittee  which  has 
made  inquiry  into  the  manufacture  and  use  of  water  gas  and 
other  gases  containing  a  lar;;e  proportion  of  carbonic  oxide,  and 
the  report  of  that  C/ommittee  has  been  presented  to  both  Houses 
of  Parliament. 

I  may  state  that  I  was  myself  during  the  past  year  engaged 
on  two  Royal  Commissions  having  to  do  respectively  with  the 
subjects  of  Tuberculosis  and  Sewage  Disposal.  As  regards  the 
former,  the  report  of  the  Commission  was  presented  to  Parlia- 
ment in  the  early  part  of  the  year,  and  has  since  received  con- 
sideration at  your  hands,  with  result  that  the  Board  have  issued 
(1)  an  Order  making  disense  of  the  udder  of  a  cow  certified  by  a 
veterinary  surgeon  to  be  tubercular,  to  be  a  "  disease  "  within  the 
terms  of  Article  15  of  the  Dairies,  Cowsheds,  and  Milkshops 
Order  of  1885  ;  and  (2)  Model  Regulations  under  those  Orders 
for  the  guidance  of  local  authorities.  In  transmitting  a  copy  of 
the  Order  and  Regulations  to  urban  and  rural  district  councils,  the 
Board  in  a  circular  letter  addressed  to  the  Councils,  drew  their 
special  attention  to  those  parts  of  the  Report  of  the  Royal 
Commission  on  Tuberculosis  which  relate  to  milk  and  tuberculous 
meat,  and  to  the  qualifications  which  it  was  considered  desirable 
that  Meat  Inspectors  should  possess.  (I  reproduce  in  App.  A., 
No.  8,  the  Circular  Letter  of  the  Board  to  Urban  Councils,  the 
Order,  and  the  Model  Regulations.) 

I  proceed  now  to  comment  at  greater  length  on  certain  of  the 
inquiries  to  which  the  above  general  reference  relates. 

I  have  from  time  to  time  drawn  attention  in  my  annual  report    HfSnSooF 
tn  inspections  undertaken  by  Inspectors  of  the  Medical  Depart-  THEWowaifo 
ment,  owing  to  the  receipt  by  the  Board  of  representations  made    m  alnwiok. 
by  County  Councils  under  Section   19  (2)  of  the  Local  Govern- 
ment Act,  1888,  to  the  eflfect  that  the  Public  Health  Act  had  not 
been  properly  put  in  force  in  the  districts  in  question. 

One  inspection  of  this  class  which  has  been  carried  out  during 
the  year  now  reported  on  is  of  interest,  inasmuch  as  it   relates 

frimarily  to  the  question  of  the  housing  of  the  working  classes, 
he  report  referred  to  is  one  by  Dr.  Bucnanan  ;  it  deals  with  the 
general  sanitary  (*.ondition  and  administration  of  Alnwick,  and 
will  be  found  in  Appendix  A.,  No.  9. 

With  the  exception  of  one  principal  roadway,  the  sti-eets  of  this 
ancient  town  are  narrow,  a  large  portion  of  the  dwellings  of  the 
lower  classes  are  huddled  together  on  areas  lying  at  the  backs  of 
houses,  and   which   once   formed  long  strips   of  gardens.      T\\q 
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OFfTOMils  r^swlting  courts  are  peverally  approached  by  an  "  entry,*'  driven 
RwoBT.  through  the  ground  floor  of  nouses  fronting  the  street,  and 
generally  ending  in  a  cuUde^ac.  Houses  in  these  courts,  as  a 
rule,  only  have  doors  and  windows  facing  a  passage  some  four  to 
six  feet  wide  which  is  common  to  the  row,  the  other  side  of  the 
passage  being  bounded  by  a  high  wall  which  forms  the  back 
of  similar  property  erected  behind  an  adjoining  house.  The 
windows,  too,  are  commonly  small,  and  are  only  arranged  to  open 
to  a  trifling  extent,  the  resulting  absence  of  due  light  and  ventila- 
tion leading  in  turn  to  produce  another  evil,  namely,  a  state  of 
extreme  dirtiness  within  the  dwellings.  Other  houses  have  little 
or  no  back  s{)aco  or  other  open  space  belonging  to  them,  and 
there  is  a  general  prevalence  of  close  aggregation  of  dwellings  on 
area. 

Notwithstanding  this,  however,  animals  are  allowed  to  be  kept 
where  there  is  insuf&cient  room  for  human  beings  ;  thus,  the  report 
states  : — *'  Where  horses  and  cows  are  kept  in  such  courts  as  these, 
nuisance  inevitably  arises  from  accumulations  of  dung  and  stable 
refuse.'*  A  large  number  of  the  houses  stand  on  a  wet  soil ; 
though  constructed  of  porous  stone  they  have  not  been  provided 
with  a  damp-proof  course,  and  at  times  their  wetness  is  farther 
ensured  by  the  fact  of  their  being  built  against  the  hill  side. 

it  has  now  long  been  known  tnat  certain  conditions  of  housing 
are  intimately  associated  with  a  large  mortality  from  phthisis ; 
those  being  dampness  of  site,  want  of  light  and  ventilation,  and 
overcrowding  of  dwellings  on  area  and  of  persons  in  dwellings. 
These  conditions  are  evidently  prominent  features  of  Alnwick. 
The  borough  may  be  generally  described  as  ly.ng  on  impermeable 
soil  in  a  hollow  situated  at  an  elevation  above  the  river  Aln  ;  the 
higher  land  is  rich  in  springs  which  drain  towards  the  town,  and 
wetness  of  site  is  hence  a  natural  characteristic.  This,  in  itself, 
should  have  ensured  the  adoption  of  precautions  against  such 
dampness  of  dwellings  as  can  be  avoided  by  reasonable  building 
regulations  ;  but  until  quite  recently  no  regulations  as  to  this  were 
imposed.  Aggregation  of  houses  on  area  also  prevails  in  its'  worst 
form,  for  whilst  *^  back-to-back  "  houses,  in  which  phthisis  is  so  wont 
to  be  excessive,  do  not  actually  exist,  all  the  worst  features  of  this 
class  of  house  seem  to  have  been  contrived.  Inside  the  houses,  too, 
the  evils  of  excessive  aggregation  are  accentuated.  According  to 
data  obtained  a  few  years  ago,  and  as  to  which  no  material 
alteration  could  be  heard  of,  some  800  to  900  persons  in  Alnwick 
lived  in  300  single-room  tenements  ;  and  in  numerous  instances 
from  four  to  eight  persons  lived  and  slept  in  a  single  room.  And 
further,  1,395  person  were  accommodated  in  333  two-roomed 
tenements,  the  second  room  being  occasionally  little  better  than  a 
wash-house.  So  also,  light  and  free  movement  of  air,  which 
acting  together  are  so  destructive  of  the  infection  of  tubercle  and 
so  inimical  to  dirt,  are  markedly  absent  in  a  large  proportion  of 
the  houses. 

As  a  natural  result  it  tianspired  that  this  little  borough  of  some 
G,700  inhabitants  was   found  to  have  a  mortality  from  phthisia 


reaching  28-6  per  10,000  living,  or  more  than  12  ner  10,000  in      SmSa^ 
excess  of  that  for  England  and  Wales  as  a  whole,  whilst  the  rate       bbpobt. 
of  death  from  all  causes  also  greatly  exceeded  that  for  the  country 
generally. 

Some  of  the  conditions  leading  to  this  waste  of  human  life  in 
Alnwick  have  been  unavoidable.  Amongst  these  uiu^t  be  included 
the  enclosure  of  the  town  in  former  centuries  by  walls  for  the  pur- 
poses of  defence,  and  the  diflSculty  of  obtaining  buildintr  land  out- 
side the  walled  area.  But  others  are  obviouslv  the  result  of  neglect 
which  has  been  maintained  in  the  face  of  numerous  warnings. 
In  1866,  the  late  Sir  George  Buchanan,  formerly  Medical  Officer  of 
the  Board,  pointed  out  that  death  from  phthisis  was  increasing  in 
Alnwick,  notwithstanding  the  provision  of  works  of  sewerage  and 
of  water  supply,  and  he  attributed  this  increase  essentially  to 
dampness  of  soil  and  of  dwellings.  In  1885,  Mr.  Si)ear,  one  of 
the  Board's  Medical  Inspectors,  found  that  the  conditions  for  the 
housing  of  the  poorer  classes  had  not  only  undergone  no  improve- 
ment in  recent  years,  but  that  overcrowding  was  worse  than  ever. 
**  Wherever  individual  interests  have  to  be  opposed,"  Mr.  Spear 
observed,  ^'  or  seemingly  opposed,  sanitary  administration  has  been 
paralyzed."  Since  then  some  of  the  inhabitants  appear  to  have 
become  increasingly  impressed  with  the  prevailing  state  of  affairs, 

but,  says  Dr.  Buchanan,  ^'  little  or  nothing has 

come  of  advice,  representations  and  complaints.'' 

Perhaps  the  most  important  administrative  action  that  has  been 
taken  in  connexion  with  the  evils  here  referred  to  was  the  adoption 
in  1889  by  the  then  Local  Board  of  a  code  of  byelaws  as  to  new 
buildings,  and  if  these  are  strictly  and  impartially  enforced  they 
must  in  time  effect  good  results.  Apart  from  local  administration 
it  should  also  be  recorded  that  for  some  time  past  excellent 
dwellings  have  been  in  course  of  erection  at  the  instance  of  the 
Duke  of  Northumberland  and  on  his  estate.  These  are  let  on 
conditions  under  which  the  tenant  can  eventually  acquire  the  free- 
hold, and  when  Dr.  Buchanan  was  in  Alnwick  every  such  dwelling 
had  been  taken  in  advance.  But  these  measures,  beneficial  as  they 
are  in  themselves,  cannot  be  expected  to  undo  the  maintained 
mischief  of  the  past.  For  this,  the  only  remedy  is  comprehensive 
action  by  whicn  unhealthy  areas  shall  be  dealt  with  under  the 
Housing  of  the  Working  Classes  Act,  1890. 

Dr.  Buchanan's  report  which  was  forwarded  to  the  Alnwick 
Urban  Council  in  September,  1898,  indicated  three  "  unhealthy 
areas  "  which  called  for  action  of  this  sort.  In  October  of  that 
year  the  District  Council  forwarded  to  the  Board  a  report  of  a 
committee  of  their  body  in  which  it  was  proposed  to  deal  with  a 
portion  of  one  of  these  three  areas.  The  locality  in  question  is 
admittedly  one  of  the  worst  in  Alnwick,  and  it  would  appear  to 
present  peculiar  facilities  for  the  action  proposed,  for  the  committee 
in  reporting  on  it  says : — *'  There  are  no  buildings  upon  it  of 
special  value,  and  taking  it  would  not  in  any  way  interfere  with 
tne  trade  of  the  town."  But,  up  to  the  present  date,  no  further 
information  on  this  proposal  baa  been  forthcoming. 
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In  several  of  my  recent  reports  I  have  drawn  attention 
to  the  dangers  to  which  the  public  are  exposed  by  reason  of  the 
grave  sources  of  pollution  to  which  water  supplies,  over  which 
tney  have  no  control,  arc  subjected.  This  is  especially  the  case 
where  statutory  powers  are  acquired,  outside  the  Board's  jurisdiction, 
by  companies  and  other  bodies  to  collect  and  impound  waters 
derived  from  gathering  grounds  the  proper  control  of  which,  in  so 
far  as  the  wholesomeness  of  the  water  is  concerned,  has  not  been 
acquired  by  purchase  or  otherwise.  In  such  instances  both  the 
purveyors  and  the  consumers  of  the  wat^r  are  often  alike  helpless, 
even  though  the  most  superficial  examination  of  the  catchment 
area  may  give  obvious  indication  of  multiple  sources  of  pollution 
of  the  gravest  sort.  As  further  examples  of  the  mischief  which 
is  year  by  year  revealed  as  the  outcome  of  the  method  of  procedure 
which  has  often  governed  the  acquirement  of  these  powers,  I  would 
refer  to  three  reports  prepare<l  in  the  Medical  Department. 

In  the  early  part  of  1898  Dr.  Bruce  Low  submitted  a  report  on 
an  outbreak  of  enteric  fever  which  affected  three  adjoining 
sanitary  districts  in  C/ornwall,  n«imely,  the  Camborne  Urban 
District ;  the  parish  of  lUogan,  in  the  Redruth  Rural  District ;  and 
the  parish  of  Crowan,  in  the  Helston  Rural  District  (App,  A., 
No.  10).  The  outbreak,  as  such,  commenced  in  December,  1897, 
and  continued  into  January,  1898,  but  neither  sanitary  district 
had  been  free  from  occasional  attacks  of  the  disease  for  some  time 
before  the  epidemic  prevalence  set  in. 

From  the  first  there  was  suspicion  that  the  epidemic  had  been 
brought  about  by  the  water  supplied  by  the  Camborne  Water 
(Company  ;  and  by  a  process  of  elimination  it  soon  became  possible, 
as  the  result  of  detailed  enquiry,  to  show  that  no  other  circum- 
stance, such  as  is  at  one  and  another  time  identified  with  the 
causation  of  enteric  fever,  could  have  been  concerned  with  the 
production  of  the  disease.  Of  3,127  houses  in  Camborne  2,365  were 
provided  with  the  Company's  water,  and  106  of  these,  yielding 
116  cases,  were  invaded.  The  remaining  762  houses  were 
supplied  from  other  sources,  and  in  six  of  these  six  single 
attiacks  occurred.  But  of  these  six  persons  three  bad 
habitually  drunk  the  Camborne  Company's  water  ;  two  others 
worked  in  Camborne  and  had  daily  opportimities  of  using 
the  water,  and  the  sixth,  a  visitor,  whilst  denying  that 
she  had  drunk  the  water,  admitted  that  she  had  on  numerous 
occasions  partaken  of  meals  in  the  town.  We  thus  have  121 
attacks  in  2,365  houses,  all  of  which  attacks  are  identified  either 
with  the  habitual  use  of,  or  with  daily  opportunities  for  using  the 
0/ompany's  water  ;  whereas  only  one  case  remains  of  which  it  can 
be  said  that  there  u  no  sufficient  reason  to  associate  the  attack 
from  fever  with  the  use  of  the  water  supply  in  question.  The 
parish  of  Illogau  is  the  only  one  in  the  Redruth  Rural  District  to 
which  the  Company's  water  is  laid  on.  It  contains  2,107  houses, 
810  of  which  receive  this  water  and  1,297  do  not.  The  810  houses 
using  the  public  water  service  yielded  31  attacks  of  enteric  fever  ; 
the  1,297  naving  a  difierent  supply  yielded   only  two   attacks, 
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occurring  in  two  separate  houses.  Of  the  two  latter  patients  one  mdmail 
was  in  the  habit  of  drinking  the  Company's  water  freely,  the  £»on. 
other,  whilst  adaiitting  visits  to  Illogun,  denied  the  use  of  that 
water  In  the  Helston  Rural  District  the  Camborne  water  is  only 
supplied  to  two  villages  in  Crowun  parish,  namely,  Praze,  with 
about  111>  houses,  and  Chiirchtown,  with  39  houses,  which  are 
supplied  by  means  of  a  public  tap.  Irrespective  of  three  cases  in 
Crowan  parish  which  occurred  in  two  houses  quite  apart  from 
the  invaded  area  and  altogether  unconnected  with  the  outbreak 
in  question,  six  cases  of  fever  occurred  in  Praze,  all  those 
attacked  being  accustomed  to  U!=e  the  incriminated  water.  In 
addition  to  the  attacks  referred  to,  four  persons  who  had 
visited  the  infected  area,  but  who  lived  elsewhere,  sickened  with 
fever  in  their  respective  homes.  In  all,  165  cases  and  12  deaths 
occurred  ;  and  of  the  165  cases  all  but  two  were  associated  with 
habitual  use  of  the  Camborne  Company's  water. 

The  water  supplied  by  that  Company  is  partly  from  springs, 
partly  surface  water,  and  it  is  derived  from  two  nearly  adjacent 
watersheds,  known  as  Cargenwyn  and  Bo^wyn  respectively.  On 
Cargenwyn  watershed  72  persons  reside  in  19  houses,  none  of 
which  are  provided  with  means  of  drainage,  and  only  six  of  which 
have  any  closet  accommodation.  Human  and  animal  excreta  were 
found  to  be  spreud  on  the  meadows,  and  by  this  and  other  means 
a  byewash  leading  to  a  storage  reservoir,  which  is  stated  to  have 
been  in  use  up  to  November  1 2th,  had  ample  means  of  becoming 
contaminated.  On  the  Boswyn  watershed  a  dam  had  been  so 
arranged  across  a  brook  as  to  raise  the  water  to  such  a  level  that 
it  should  flow  by  means  of  a  connecting  pipe  to  the  Company's 
service  tiink,  and  thus  augment  the  supply.  Nine  houses,  occupied 
by  42  persons,  are  comprised  within  the  catchment  area  of  this 
brook.  None  of  the  nine  houses  have  any  proper  drainage 
arrangements,  and  six  of  them  have  no  closet  accommodation  ; 
slops  and  liquid  filth  soak  away  as  they  can.  Rain  fell  on 
November  12th  and  13th,  and  again  on  November  24th  and  25th, 
to  such  an  extent  as  to  ensure  the  conveyance  of  surface 
pollutions  to  the  brook. 

It  thus  happened  that  the  water  derived  from  both  these  water- 
sheds had  opportunity  for  becoming  fouled  with  human  and 
other  filth  at  a  period,  antecedent  to  the  commencement  of  the 
epidemic  which  corresponds  with  the  incubation  period  of  enteric 
fever.  But  this  is  not  the  whole  story  as  regards  the  Boswyn 
watershed,  for  in  one  of  the  houses  standing  on  it,  which  had 
no  closet  and  which  was  situated  within  700  yards  of  the  service 
tank  referred  to,  four  cases  of  enteric  fever  occurred  during 
October  and  November.  A  pond  near  by  served  as  the  receptacle 
for  all  the  fluid  dejecta  of  the  sick  and  for  the  washings  of 
linen,  Ac,  whilst  the  ground  around  was  found  by  Dr.  Low  to  be 
profusely  littered  with  solid  human  excreta.  Under  ordinary 
circumstances  this  pond  has  no  outlet  ;  but  on  heavy  rainfall, 
such  as  that  which  occurred  in  mid-November,  it  overflows  and 
runs  down  a  steep  hill  side   to  the  brook  which  augments  the 
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Company's  supply.  Here  then  we  have  the  story  of  a  water- 
shed for  a  public  water  service  so  neglected  and  mal-adminis- 
tereii  as  always  to  have  involved  risk  of  water-pollution ;  and 
so  circumstanced  that  it  only  needed  the  accidental  concurrence  of 
one  or  more  cases  of  specific  disease  on  the  ^thering  ground 
with  a  heavy  rainfall  in  order  that  the  water  delivered  to  the 
pul'lic  shoulil  serve  as  a  vehicle  for  the  distribution  of  a  dangerous 
specific  infection  to  the  water  consumers. 

The  second  of  these  two  reports  is  concerned  with  the  nature  and 
circuinstanc'S  of  the  water  supply  of  Aldei)urgh-on-Sea,  inves- 
ti;;ution  as  to  which  was  undertaken  by  Dr.  Sweeting,  in 
consequence  of  complaints  made  to  the  Board  by  residents  in  this 
stniside  resort.  The  re[)ort  will  be  found  in  Appendix  A.,  No.  11. 
The  water  is  supplied  by  a  local  company,  formed  pursuant  to  the 
ComjKinies  Acts,  1862-67,  who  obtained  their  (towers  under  a 
Provisional  Order  in  1^71.  After  severe  condemnation  of  one 
part  of  their  supply  in  18D6,  alterations  were  made  in  the  works, 
and  the  water  now  in  question  is  impounded  sub-soil  or  ground 
water,  locally  deemed  to  he  "  spring  water,"  derived  from  the 
Coralline  Crag,  which  is  described  as  a  shelly  sand,  with  thin 
bands  of  crystalline  limestone,  overlaid  by  soft  yellow  rock. 
This  formation,  which  rests  uiK)n  the  London  Clay,  comes  to  the 
surface  where  the  waterworks  and  a  collecting  reservoir  are 
situated.  It  is  altogether  of  a  porous  nature  ;  and  amongst  the 
means  of  fouling  to  which  it  is  subjected  within  a  distance  that 
may  be  termed  the  neighbourhood  of  the  water  sources,  are  a 
considerable  number  of  leaky  cesspools,  privy  pits,  drainage  from 
pigstyes  and  foldyards,  percolation  from  manure  heaps,  and 
soakage  from  garden  ground  and  fields  manured  with  human 
and  other  excreta.  Overlying  a  portion  of  the  Coralline  Crag 
are  certain  narrow  bands  of  porous  R*  d  Crag.  One  of  these  lies 
in  the  direction  of  the  town  of  Aldeburgh,  and  on  this  formation 
are  certain  houses  situated  within  300  yards  of  the  waterworks. 
These  houses  are  provided  with  cesspits,  sunk  in  some  instances 
to  a  (l(q)th  of  18  and  26  feet,  almost  uniformly  pervious,  and 
generally  having  their  bottoms  at  a  higher  level  than  the  bottom 
of  the  neighbouring  collecting  reservoir.  Coming  still  nearer  to 
the  town  is  a  narrow  overlying  band  of  Chillesford  Clay,  and  then 
conies  an  expanse  of  glacial  drift  which  is  occupied  by  the  town 
jiroptT.  The  Coralline  Crag  extends  underneath  the  wtole  of  th© 
shingle  on  which  the  main  part  of  the  town  is  immediately  built, 
and  it  forms  the  bed  of  the  foreshore.  The  majority  of  the  town 
cesspools,  375  in  number,  are  sunk  into  the  shingle  and  are  the 
revc^rse  of  impervious.  The  Coralline  Crag  beneath  the  shingle 
is  porous.  Its  opportunities  for  contamination  with  cesspool  filth 
are  increased  by  tidal  action  ;  and  its  subsoil  **  water,"  which  is 
dammed  back  at  high  tides,  can  hardly  fail  to  bo  drawn  towards, 
if  not  into,  the  collecting  reservoir  on  the  occasion  of  repeated 
|)uniping  o|)erations  whicli  are  at  times  resorted  to.  *'  It  may 
indeed  be  suspected,"  writes  Dr.  Sweeting,  "that  the  Aldeburgh 
inhabitants    are,    in    a    manner    and    on  occasion,  forced  into 
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drinkmg  their  own  dilated  sewage."  Be  this  as  it  may,  the 
snrroandiii^s  of  this  water  service  are  open  to  the  gravest 
saspicion ;  complaints  have  been  made  to  the  effect  that  when 
heated  the  water  has  given  forth  a  nauseating  odour ;  and 
analysis  of  it  has  been  such  that  in  commenting  on  it  in  July, 
1898,  one  expert  chemist  found  himself  compelled  to  explain  that 
whilst  he  was  not  prepared  to  assert  that  the  results  ^'afford 
serious  ground  for  alarm/'  yet  '^searching  investigation  by 
adequate  inspection  was  called  for."  That  investi^tion  has  been 
made,  and  its  outcome  is  recorded  by  Dr.  Sweetmg.  It  is  true 
that,  as  the  result  of  a  previous  examination  of  a  particular  sample 
taken  from  the  collecting  reservoir  on  a  particular  day  by  another 
expert,  no  results  detinitely  condemnatory  of  the  water  appear  to 
have  been  arrived  at ;  but  this,  it  is  almost  needless  to  say,  is  a 
common  experience  as  regards  waters  which  are  unquestionably 
exposed  to  risk  of  pollution,  and  it  fails  to  explain  either  the 
evidence  of  obvious  risk  afforded  by  the  topographical  consider- 
ations referred  to,  or  the  other  considerations  set  forth  in  the 
report,  and  which  justify  grave  suspicion  that  this  water  is 
at  recurring  intervals  exposed  to  the  chances  of  serious  contam- 
ination. 

The  water  supply  for  the  Borough  of  Carnarvon  is  another  ^Supplt^ 
case  in  point.  In  1865  the  Town  Council  obtained  power  to  take  OAaNAsvox. 
water  from  the  Gwyrfai ;  but  it  being  found  later  on  that  the 
water  was  polluted  by  the  drainage  of  the  village  of  Waenfawr, 
the  intake  of  the  water  was  removed,  in  1879,  to  a  point  some 
distance  higher  up  the  stream.  In  1893  the  Board's  attention 
was  drawn  to  the  fact  that  the  Carnarvon  water  supply  was 
subject  to  pollution  by  a  report  of  the  local  medical  officer  of 
health  ;  and  in  1895  Dr.  Bruce  Low,  one  of  the  Board's  officers, 
in  submitting  a  general  report  on  sanitary  progress  in  Carnar- 
vonshire, gave  an  account  of  the  risk  of  pollution  to  which  this 
water  was  subjected,  by  reason  especially  of  the  liquid  refuse 
from  the  village  of  Rhyd-ddu,  the  refuse  from  privies,  and  the 
soak  age  or  overflow  from  cesspools.  This  was  later  on  supple- 
mented by  private  complaints.  In  the  meantime  correspondence 
ensued  between  the  Board  and  the  liural  District  Councils  of 
Gwyr'ai  and  Glaslyn,  within  whose  jurisdictions  the  village  of 
Rhyd-ddu  is  situated  ;  and  these  bodies  were  urged  to  take  such 
measures  for  dealing  with  the  sewage  of  the  village  as  to  prevent 
the  poUution  of  3ie  River  Gwyrfai.  But,  apart  from  the 
substitution  of  pail  closets  for  a  number  of  privies  which  had 
been  so  contrived  as  to  discharge  direct  into  the  stream,  nothing 
substantial  was  found  to  have  been  done  as  the  result  of 
Dr.  Low's  visit  in  1895.  Early  in  1898  the  Board,  after  having 
received  a  communication  from  the  Town  (council  of  Carnarvon 
stating  that  they  were  not  aware  how  they  could  themselves  do 
anything  more  in  the  matter,  instructed  Dr.  Wheaton  to  report 
in  detail  on  the  circumstances. 

From  Dr.  Wheaton's  report,  which  will  be  found  in  Appendix  A., 
No.  12,  it  appears  that  the  Carnarvon  water  supply  la  takftu 


HsDioAL      from  the  River  Gw^rfai  iibout  half  a  mile  below  the  point  where 
^rSSIt*      it  issues  from  Lake  Quellyn,  the  lower  of  two  lakes  lying  in  the 
"^"  Gwjrfai  Valley,  at  the  head  of  which  are   the   steep   slopes   of 

Snowdon.  The  report  sets  our.  the  numerous  sources  of  pollution 
to  which  river  and  lake  are  alike  subjected  ;  and  the  detaiLs 
become  the  more  revolting  because,  from  their  abundance,  they 
have  to  be  repeated  again  and  again  in  Dr.  Wheaton's  account  of  one 
and  another  point  where  the  fouling  of  the  water  supply  takes  place. 
Briefly  summarised,  the  many  sources  of  pollution  are  as  follows  : — 
Human  excreta  washed,  at  times  in  abundance,  from  the  surround- 
ing land  by  reason  of  the  lack  or  complete  absence  of  closets,  or 
deliberately  thrown  into  the  river  from  pail  closets  ;  privy  and 
cesspool  contents,  washed  down  ditches  or  small  aflBuents  leading 
to  the  main  stream  or  to  the  lake,  and  derived  from  separate  houses, 
from  a  hotel  by  the  lake  side,  from  a  woollen  mill,  and  from  a 
quarry  where  250  men  are  employed,  of  whom  60  live  there  in 
barracks  ;  and  lastly,  the  liquid  and  other  refuse  from  the 
altogether  unsewered  village  of  Rhyd-ddu.  The  population  of 
this  village  is  about  150  persons,  living  partly  on  the  north  and 
partly  on  the  south  side  of  the  river  which  here  divides  the  Rural 
Districts  of  Gwyrfai  and  Qlaslyn  ;  and  referring  to  it  Dr.  Wheaton 
writes  : — "There  can  be  no  doubt  that  the  sanitary  circumstances 
of  this  village  are  such  as  to  form  a  serious  danger  to  the  con- 
sumers of  the  water  from  the  Gwyrfai  River,  and  there  would 
be  grave  risks  to  such  consumers  should  enteric  fever  or  cholera 
at  any  time  break  out  in  this  village." 

Such  are  the  circumstances  attecting  the  sources  of  the  water 
supply  for  some  10,000  people  who  normally  inhabit  Carnarvon, 
and  for  the  visitors  who  frequent  the  borough  in  the  holiday 
season.  And  yet  on  the  one  hand  we  have  the  Town  Council  of 
the  Borough  who,  having  acquired  no  j>owers  over  the  water  above 
the  intake  in  the  river,  declare  themselves  helpless  ;  and  on  the 
other  hand  two  rural  district  councils  who  evidently  do  not  see 
their  way,  on  the  ground  of  cost,  to  provide  a  remedy  for 
these  evils  merely  because  a  borough  some  six  or  seven  miles  away 
has  obtained  Parliamentary  powers  to  take  a  water  supply  from 
sources  arising  within  their  jurisdiction. 

The  circumstances  of  this  case  have  been  cited  by  way  of 
general  illustration  of  a  by  no  means  rare  conditions  of  things. 

A  further  reason  for  giving  prominence  to  those  recent 
experiences  is  that  it  affords  an  opportunity  for  placing  on 
record  the  fact  that  the  services  of  the  Medical  Department  are 
now  in  frequent  requisition  in  regard  to  powers  as  to  new  schemes 
of  water  supply  or  as  to  extension  of  existing  supplies  which  it 
is  sought  to  obtain  through  Parliament  by  means  of  Bills  for 
Local  Acts.  Such  Bills  being  now  habitually  examined  by 
the  Board,  it  is  their  practice  to  include  in  the  report  that 
is  made  on  each  of  them  any  information  which  is  in  the  posses- 
sion of  the  Medical  Department  and  which  has  any  bearing  upon 
the  question  of  the  whclesomeness  or  otherwise  of  the  water  in 
question. 


Another  report  which  I  reproduce  (Appendix  A,  No.  18)  is  one 
prepared  by  Or.  Sweeting  on  the  sanitary  circumstances  and 
administration  of  the  rural  district  of  Stow-on-the-Wold.  It 
affords  an  example  of  a  class  of  work  in  which  the  Medic il 
Department  is  constantly  engaged,  and  it  gives  prominence  to 
Bome  of  the  least  satisfactory  features  which  still  attach  to 
Sngliah  sanitary  work  and  administration.  Sanit'iry  progress, 
which  has  made  imm«^nse  strides  in  this  country  during;  the  last 

feneration,  is,  speaking  generally,  much  less  advanced  in  some 
ivisions  of  England  and  Wales  than  in  others,  and  is  markedly 
behind  the  times  in  many  of  our  scattered  a^rienltural  districts. 
In  such  districts,  lessons  taught  by  former  epidemics  seem  to  be 
more  easily  set  aside  than  is  the  case  in  districts  of  an  urban  and 
niannfactnring  character.  The  causes  of  this  are  doubtless  many, 
and  they  often  have  to  do  with  financial  considerations  ;  but  the 
fact  is  unquestionable. 

The  village  of  Bourton-on-thc- Water  in  the  St:>w-on-the-Wold 
rural  district  was  reported  on  in  1874  by  the  late  Dr.  Ballard, 
F.R.S.,  on  account  of  an  epidemic  of  enteric  fever.  The 
disease  had,  in  the  first  instance,  been  imported,  but  it  was 
associated  with  and  ^'  fostered  by  defective  drainage,  excremental 
nuisances  and  contaminated  water-supply ;  '^  and  Dr.  Sweeting, 
reporting  after  an  interval  of  twenty -four  years,  found  that 
in  many  essential  respects  the  same  comlition  of  things  remained. 
It  is  true  that  certiin  steps  ha  I  been  taken  as  regards  the 
sewerage  of  the  village  of  Bourton-on-the- Water,  which,  after  a 
lapse  of  twenty  years,  had  led  in  1894  to  a  scheme  being  formulated 
and  carried  out ;  and  also  that  proposals  for  a  water  supply, 
frustrated  first  on  one  ground  and  then  on  another,  including  a 
declaration  as  late  as  1897  by  the  Parish  Council  to  the  effect  that 
there  was  no  neeJ  for  a  fresh  supply,  had  been  made  from  time  to 
time  ;  but  taking  the  rural  area  as  a  whole  its  water  supply  and 
its  mejns  of  drainage  were  found  still  to  consist  largely  of  the 
primitive  two  holes  sunk  in  a  pervious  soil,  into  one  of  which, 
called  a  cesspool,  filth  is  poured,  and  from  the  other  of  which, 
called  a  well,  water  is  drawn. 

Another  point,  one  to  which  the  state  of  affairs  in  Stow-on-the- 
Wo'd  must  be  largely  attributed,  also  deserves  consideration ;  it 
is  the  system  of  appointing  multiple  medical  officers  of  health  to  a 
single  district.  When  medical  officers  of  health  were  first 
appointed  under  statute  in  1872,  it  was  deemed  desirable,  in 
many  parts  of  England  and  Wales,  to  elect  poor  law  medical 
officers  to  be  ea^  ojtcio  medical  officers  ot  health,  on  the  ground 
that  since  they  had  regularly  to  visit  their  districts  in  one  capacity 
they  would  best  perform  the  duties  of  another  office.  This  pratttice 
was  largely  responsible  for  the  division  of  rural  sanitary  districts 
into  multiple  health  areas ;  but  after  long  experience  the  system 
has  been  found  in  almost  all  cases  to  be  a  thoroughly  faulty  one. 
Although,  therefore,  there  are  certain  exceptions,  due  in  the  main 
to  topographical  circumstances,  in  which  it  is  advisable  to  diyide 
a  rural  district  for  the  purposes  of  the  appointment  of  modxcaV 
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officers  of  health,  yet  it  has  now  been  the  policy  of  the  Board  for  ' 
many  years  past  to  discourage  the  appointment  by  one  authority 
of  more  than  one  adviser  in  matters  relating  to  public  health. 

The  rural  district  of  Stow-on-the-WoId  is  a  case  in  which  the 
serious  drawbacks  to  the  system  of  multiple  health  officers  are  well 
shown.  Thus,  Dr.  Sweeting  points  out  that  the  two  officers  here 
in  question  very  rarely  attend  the  meetings  of  the  District 
Council  ;  that,  beint/  engaged  in  many  other  duties  in  their 
respective  areas,  they  never  meet  officially  and  "  no  joint  or 
concerted  action  is  ever  taken  by  them."  One  of  them,  it  is  true, 
is  stated  for  a  while  to  have  braved  unpopularity  by  his  severe 
strictures  and  conscientious  attitude  on  the  water  supply  question, 
and  to  have  given  excellent  advice  in  his  reports  to  nis  district 
council ;  but  his  colleague,  who  is  stated  to  have  paid  attention  to 
little  else  than  questions  of  water-supply,  '^  chronicled  the  state  of 
things"  in  this  respect  '*in  more  favourable  terms  than  the 
actual  circumstances  appeared  to  warrant ";  and  his  journal  seldom 
contained  any  record  of  visits  paid  by  him  or  oi  action  taken. 
Such  conflicting  attitudes  could,  apparently,  not  be  long  maintained, 
and,  in  the  end,  the  more  energetic  of  the  two  was  constrained  to 
make  irrelevant  reports  to  the  effect  that,  as  regards  his  sanitary 
area  also,  the  health  of  the  district  was  ^'  good."  Here,  as  else- 
where, where  this  system  is  still  maintained,  efficient  sanitary 
administration  is  practically  unknown.  There  is  no  system  of  public 
scavenging,  no  means  for  the  isolation  of  first  cases  of  infections 
diseases,  no  proper  means  of  disinfection,  no  bye-laws  of  any  kind 
under  the  Public  Health  Act  of  1875,  and,  as  I  have  already- 
stilted,  the  area  as  a  whole  lacks,  among  other  things,  proper 
means  of  drainage  and  of  water  supply.  Happily  the  Board  have 
done  much  to  discountenance  this  system  of  multiple  medical 
officers  of  health,  and  they  have  succeeded  in  a  large  number  of 
instances  in  putting  an  end  to  it. 

In  ray  report  for  1896-97  I  submitted  certain  statistical  data 
and  charts  which  went  to  show  that  when  comparison  was  made 
between  the  death-rate  from  *' fever"  in  England  and  Wales 
during  the  two  decennial  periods  1871-80  and  1881-90,  it  appear#*d 
that  the  rate  of  death  registered  under  this  heading  during  the 
second  period  was  only  about  half  that  which  had  taken  place 
during  the  first.  The  disease  registered  as  "fever"  is  mainly 
enteric  or  typhoid  fever,  and  this  being  typical  of  the  class  of 
diseases  whicli  can  be  so  largely  prevented  by  the  adoption  of 
sanitary  measures,  the  saving  of  life  indicated  in  these  statistics 
afiForded  opportunity  for  considerable  gratification.  But  whilst 
this  was  the  case,  study  of  the  available  statistical  evidence  went 
to  show  that  in  certain  localities  in  England  and  Wales  diminution 
in  the  rate  of  death  from  this  preventable  disease  had  in  more 
recent  years  practically  come  to  a  stand-still,  and  that  this  state  of 
afiairs  was  due,  not  so  much  to  the  occasional  occurrence  of  local 
epidemics  brought  about  by  some  casual  circumstance  such  as  a 
sudden  and  accidental  pollution  of  the  water-supply,  but,  to  either 
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a  maintained  persistence  of  the  disease  or  frequent  periodic  recnr  iodioal 
rences  of  it,  which  could  in  no  sense  be  explained  by  a  newly  BnoM.' 
imported  infection  or  by  an  occasional  contamination  of  water, 
sewers,  &c.  And,  I  ventured  to  observe  that  the  failure  to  make 
further  substantial  reduction  in  the  amount  of  disease  and  death 
from  this  cause  was  likely  to  be  owing  to  the  maintenance,  in  the 
localiries  in  question,  of  conditions  which  involved  organic 
pollution  of  the  soil  on  which  the  communities  in  question  lived, 
and  this  especially  where  the  means  of  excrement  and  refuse 
disposal  known  as  the  old-fashioned  midden-privy  system  was 
maintained. 

A  report  by  Dr.  Theodore  Thomson  on  the  persistence  of  enteric  at  swinto] 
fever  in  the  Swinton  and  Pendlebury  Urban  District,  which  I  fendlxbuk 
reproduce  in  Appendix  A..  No.  14,  affords  one  of  the  many  con- 
tributions which  the  Medical  Department  could  supply  in  illustra- 
tion of  the  point  referred  to.  Here  we  have  a  small  and 
prosperous  town  of  only  some  22,000  inhabitants  lying  about  four 
miles  to  the  north-west  of  Manchester  ;  and  although  its  general 
death-rate  from  all  causes  is  not  su  low  as  it  ought  to  be,  yet  it  is 
just  about  on  a  level  with  that  for  England  and  Wales  as  a  whole, 
und,  as  might  have  been  expected,  it  is  distinctly  lower  than  that 
for  the  Begistrur  GeneraFs  selected  33  Great  Towns.  But  when 
w^e  compare  the  deaths  which  in  the  respective  areas  most  nearly 
represent  enteric  fever,  we  fiad  that  the  rate  in  Swinton  and 
Pendlebury  is  two-and-a-half  times  greater  than  that  which 
prevails  in  England  and  Wales,  and  that,  in  recent  times  and  over 
a  {)eriod  of  years,  it  is  more  than  double  that  for  the  Great  Towns. 
Dr.  Thomson  also  gives  information  as  to  the  annual  rates  of 
attiick  from  enteric  fever  in  recent  years  as  regards  Hfty  towns 
concerning  which  such  information  was  available.  These  fifty 
towns  comprise  none  having  so  small  a  population  as  Swinton 
and  Pendlebury,  but  on  the  other  hand  they  include  a  con- 
siderable number,  the  population  of  which  ranges  from  50,000 
upwards  until  that  of  liverpool  with  over  600,000  is  reached. 
Taking  these  fifty  towns  as  a  group,  the  annual  attack  rate  from 
enteric  fever  has  been  1*03  per  thousand  living,  whereas  that  for 
Swinton  and  Pendlebury  reached  2.13. 

In  discussing  the  causes  of  this  exceptional  amount  of  disease 

and  death  in  Swinton  and  Pendlebury,  Dr.  Thomson  finds  nothing 

which  enables  him  to  refer  the  persistence  of  enteric  fever  either 

to  the  water  supp'y  or  to  the  sewerage  of  the  district.     But,  on 

the  other  hand,  he  found,  on  the  occasion  of  his  inspection,  that 

the  place  abounded  in  nuisances,  mainly  arising  I'r^  m  the  otfensive 

midden-privies  which  form  the  chief  method  of  excrement  and 

refuse  disposal  in  the  di>trict,  and  which  lead  to  persistent  fouling 

of  the  soil  in  thu*  neighbourhood  of  dwelling.*.     1  must  refer  to  the 

report   itself  for  those  details  which  show  how,  in  Swinton  and 

Pendlebury,    well   nigh   every   possible   source  of  nuisance  with 

which  this  midden-prlvv  svstem  can  be  associated  has  been  allowed 

to  grow    up  ;    but    L    would   observe    that   m    the    face    of    the 

knowledge  of  which  this  country  has  been  possessed  dunng  \]i[i<^ 


past  generation,  snch  a  system  most  be  regarded  as  nothing 
short  o{  a  relic  of  is;norance  and  barbarism  which  ought  not  any 
longer  to  be  imposed  on  or  permitted  within  civilised  communities. 

An  epidemic  of  measles  in  the  Borongh  of  Bnrton-on-Trent 
was  inquired  into  by  Dr.  Theodore  Thomson,  whose  report  npon 
the  occurrence,  reprodaced  in  Appendix  A.,  No.  15,  well  exemplifies 
the  difficulties  with  which  sanitary  authorities  are  confronted  in 
coping  with  this  disease.  During  the  quinquennium,  1887-91,  at 
the  close  of  which  this  borough  bad  a  population  of  46,047,  the 
average  annual  death-rate  from  measles  was  0'29  per  thousand 
living  ;  but  in  the  following  quinquennium  the  rate  had  risen  to 
0'74,  and  in  the  year  \S96  it  reached  1-7  per  thousand.  In  the 
month  of  January  1898,  when  the  population  may  be  taken  to 
have  been  some  51,600,  a  fresh  epidemic  commenced,  which 
increased  with  occasional  exacerbations  until  it  led  to  758  attacks 
in  the  four  weeks  ending  June  11th.  Between  January  2nd  and 
August  13th,  2.015  cases  and  29  deaths  had  occurred,  the  chief 
incidence  of  attack  being  on  the  2nd~5th  years  of  life,  and  the 
chief  incidence  of  death  being  on  the  lst-3rd  years  ;  the  fatality 
being  greatest  during  the  2nd  year  of  life. 

It  will  be  recollecte<l  that  in  mj  Report  for  the  year  1894—95,* 
I  called  attention  to  the  results  of  a  special  inquiry  which  had 
been  made  by  Dr.  Thomson  in  difierent  parts  of  the  country  into 
the  general  question  of  the  control  of  measles,  the  outcome  of 
which  was  to  show  that  in  the  case  of  this  disease  no  really 
efficient  control  could  be  expected  from  the  adoption  of  one  or 
more  of  the  necessary  means  of  |»revention  so  long  as  one  or  more 
of  the  remainder  were  neglected  ;  or,  to  recall  the  words  I  then 
nsed  that  '*  if  any  approach  to  complete  success  be  aimed  at,  each 
one  of  the  several  measures  indicated  must  be  regarded  as  neces- 
sary  and  supplementary  to  the  others."  The  chief  interest  of 
Dr.  Thomson  s  report  on  the  outbreak  in  Burton-on-Trent  lies 
in  the  fact  that  the  occurrence  weil  exemplifies  the  failure 
experienced  as  the  result  ol  the  non-observance  of  this  maxim,  and 
this  although  the  measures  of  repression  which  were  adopted  were 
carried  out  with  exemplary  persistence. 

Measles  was  made  a  notifiable  disease  in  Burton  as  far  back  as 
1893,  and  there  is  reason  to  believe  that  during  1898  there  were 
but  few  cases  which  did  not  receive  medical  attention,  and  but  a 
small  number  can  have  escaped  notification.  On  the  day  of  the 
receipt  of  the  notification  certificate  the  household  was  visited  by 
an  officer  of  the  authority,  who  gave  verbal  instructions  as  to  the 
best  available  isolation  of  the  patient  in  its  own  home,  and  hand- 
bills were  circulated  setting  out  the  symptoms  by  which  the 
disease  might  be  recognised  in  its  early  stages,  and  calling  the 
attention  of  householders  to  their  several  duties  in  relation  to 
infectious  disease.  Information  as  to  the  existence  of  measles  in 
a  household  was  furnished  daily  by  the  local  authority  to  the 
Cylerk  to  the  School  Board,  and  this  led  to  the  exclusion  from 

^  BupplsiSient  by  the  Medical  Officer  to  the  24th  Annual  Report  of  the 
Lood  Goranimmit  Botid  (0.— 7906),  1896. 
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school  of  members  of  families  living  in  tbe  particular  house  iCiDictti 
invaded  ;  households  and  invaded  neighbourhoods  received  ad-  ^t^SS! 
ditional  visits  from  sanitary  officials  whose  object  was  to  see  that  — 

the  instructions  laid  down  were  being  observed  ;  and  school  closure 
was  resorted  to  not  only  as  regards  the  public  elementary  schools, 
but  also  in  respect  of  certain  private  schools  and  Sunday  schools. 
Measures  of  disinfection  and  cleansing  were  also  resorted  to. 
But,  as  the  disease  progressed,  some  of  these  measures,  such  as  the 
repetition  of  visits  by  the  sanitary  officers,  could  no  longer  be 
Ciirried  out  by  the  stixS  which  was  available,  and  this  practice  fell 
into  abeyance.  Above  all,  no  action  was  taken  at  any  stage  to 
secure  the  removal  of  those  first  affected  in  households  to  the 
isolation  hospital  ;  and,  although  the  local  authority  supplied  full 
information  as  to  households  invaded  to  the  local  School  Board, 
they  did  not  take  the  same  action  as  regards  the  private  and 
Sunday  schools,  neither  was  there  anything  approaching  to 
reciprocal  action  on  the  part  of  the  officials  connected  with  the 
Board  Schools. 

On  reviewing  the  circumstances  of  this  outbreak  from  the 
administrative  point  of  view,  it  becomes  clear  that,  in  order 
successfully  to  control  measles  in  a  borough  of  this  description, 
where  children,  snffi*ring  from  the  early  stages  of  and  incubating 
that  disease,  are  constantly  liable  to  co  ne  into  contact,  the 
measures  that  are  most  likely  to  avail  are  isolation  in  hospital  of 
the  children  first  attacked,  and  the  strict  exclusion  from  school  of 
all  children  living  in  houses  where  the  disease  prevails,  to  be 
followed,  if  need  be,  by  actual  closure  of  the  schools.  To  attain  the 
desired  end  with  the  least  interference  with  the  system  of  elementary 
education,  it  is  as  necessary  for  the  school  officials  daily  to  seek 
the  required  information  from  their  scholars  and  to  transmit  it  to 
the  hanitary  officers,  as  it  is  for  the  sanitary  officers  to  transmit  to 
the  school  officials  information  »ained  from  the  notification  returns. 
And,  above  all,  the  time  when  these  measures  linve  most  chance 
of  success  is  at  the  very  onset  of  the  outbreak.  Indeed,  not  only 
can  no  sanitary  authority  be  expected  to  maintain  in  readiness 
means  of  isolation  for  more  than  a  limited  number  of  cases  of 
measles,  but  the  value  of  hospital  isolation  for  preventing  the 
extension  of  this  disease  is  generally  limited  to  quite  the  initial 
period  of  an  outbreak. 

I  am  aware  that  special  difficulties,  such  as  the  extreme  youth 
of  som^of  the  patients,  are  involved  in  the  control  of  measles, 
especially  in  the  early  stages  of  an  epidemic,  before  parents  have 
become  alarmed  by  the  general  prevalence  and  fatality  of  the 
disease  ;  but  when  it  is  remembered  that  close  upon  13,000  lives 
are  annually  sacrificed  to  this  one  disease  in  England  and  Wales, 
and  that,  co-incidently  with  the  increasing  aggreo;ation  of  childien 
in  elementary  schools,  the  tendency  of  this  mortiility  is  to  increase 
rather  than  to  decrease,  the  question  of  its  control  must  be 
regarded    as   one   calling   for  a  mutual  energetic  and   sustained 

action  on  the  part  of  the  authorities  who  are  concerned  with  the 
maintenance  of  public  health,  and  of  those  who  are  charged  mV\i 
tbe  edocaiion  of  jroung  ddldren. 


II.— Plagrue  Preoautlons  at  Home. 

Since  bubonic  plague  has  been  prevalent  in  certain  parts  of  our 
Indian  Empire  it  has  been  necessary  to  maintain  careful  super- 
vision in  our  home  ports  over  arrivals  from  Indian  ports.  In  my 
report  for  1896-5^7  I  gave  an  account  of  the  measures  which  were 
adopted  on  the  occurrence  of  three  fatal  cases  of  this  disease  which 
occurred  amongst  natives  serving  on  board  two  ves?eb  recently 
arrived  in  the  [)orts  of  London  ;  and  I  now  submit  in  Appendix  A, 
Nos.  16  and  17,  two  reports  by  Dr.  Bnlstrode,  which  will  serve  to 
illustrate  the  measures  of  precaution  adopted  in  our  port  sanitary 
districts  as  regards  all  vessels  that  are  deemed  to  be  either 
"  suspected  "  or  "  infected  "  in  relation  to  plague.  In  the  case  of 
one  vessel,  the  sus[)ected  patient,  and  other  members  of  the  crew 
who  had  been  in  intin)at«  contact  with  him,  had  been  landed  at 
Moses'  Wells  by  the  authorities  at  Suez,  and  the  vessel  had  only 
to  be  dealt  with  in  this  country  as  one  concerning  which  we  had 
information  that  a  case  suspected  to  have  been  plague  had  occurred 
on  board  some  time  before  her  arrival.  In  the  second  instance,  a 
patient  believed  to  have  been  at  the  time  in  the  convalescing  stage 
of  plague  in  a  mild  form — pestis  ambulans — was  actually  removed 
from  a  vessel  at  Plymouih.  Briefly  stated,  the  system  adopted  in 
this  country  in  such  cases  is  the  medical  examination  of  all  persons 
on  board  ;  the  removal  to  hospital  of  any  person  either  suffering 
from  plasjue  or  suspected  to  be  so  suffering ;  the  disinfection  of 
articles  believed  to  have  had  opportunity  of  becoming  infected, 
and  of  those  portions  of  the  vessel  occupied  by  the  sick  ;  the 
registering  on  board  of  the  names  and  addresses  of  all  the 
remaining  persons,  including  the  crew,  such  persons  being  then 
free  to  leave  the  ship  and  to  ^o  to  the  addresses  given  ;  and  lastly, 
the  transmission  to  the  sanitar}'  authorities  of  the  names  and 
places  of  residence  of  persons  leaving  the  vessel  for  their  respective 
districts  with  a  view  to  such  persons  being  maintained  under 
supervision  of  the  medical  officer  of  health  during  the  ten  days 
which  have  been  determined  on  as  representing,  in  so  far  as 
administrative  purposes  are  concerned,  the  period  of  incubation 
of  plague.  The  system  embodied  in  these  measures  is  that  which 
Enghind  has  now  for  a  long  period  adopted  with  regard  to  exotic 
diseases  ;  it  aims  at  arresting  at  our  ports  actual  cases  of  foreign 
disease,  plague,  cholera,  and  yellow  fever,  and  of  securing  the  dis- 
infection of  articles  which  may  reasonably  be  held  to  have  incurred 
risk  of  infection.  For  the  rest  it  imposes  no  restrictions  on  either 
individuals  or  articles  imported  ;  hut  it  relies  on  the  internal  sanitary 
administration  of  the  country  to  control  at  the  onset  any  infection 
which  may  perchance  evade  the  precautions  adopted  at  our  ports. 
Thus  far  it  has  been  singularly  successful,  as  regards  all  the  three 
diseases  to  which  it  has  been  applied,  and  the  responsibility  which 
devolves  under  it  on  local  sanitary  authorities  so  to  organize  their 
local  public  health  departments  that  they  shall  be  always  prepared 
effectually  to  deal  with  any  chance  infection  which  may  reach 


them  from  abroad  has  had  the  inestimable  advantage  of  helping  to 
Becnre  at  the  same  time  a  standard  of  health  at  home  which  nas 
resulted  in  an  immense  saviog  of  life. 
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III.— Prevalence  of  Bubonic  Plagrue. 

In  continuation  oF  the  study  which  for  some  time  has  been  made 
in  the  Medical  Department  as  to  the  ditFusion  of  foreign  epidemics, 
•specially  of  such  exotic  diseases  as  are  apt  to  be  imported  into 
Europe  and  into  this  country,  I  submit  in  Appendix  A,  No.  18,  a 
report  compiled  by  Dr.  Bruce  Low  on  the  Diffusion  of  Bubonic 
Plague,  rhe  more  recent  contributions  of  the  Medical  Depart- 
ment to  the  history  of  this  class  of  diseases  have  hud  almost  sole 
concern  with  cholera;  it  is  as  far  back  as  1^81,  when  the  last  report 
iwas  made  on  the  subject  of  diffusion  of  plague.  In  that  year  a 
special  supplement  was  issued  containing  a  report  and  papers  by 
the  late  Mr.  Netten  Radcliffe  on  the  then  Recent  Progress  of 
Levantine  Plague,  in  which  the  available  history  of  that  disease 
was  recorded  down  to  the  end  of  1879.*  Dr.  Low  takes  up  the 
story  from  that  date,  supplying,  as  far  as  he  is  able,  the  links 
necessary  to  a  consecutive  history  of  this  disease  in  different  parts 
of  the  world  between  1879  and  1894,  when  its  epidemic  incidence 
on  the  population  of  southern  China,  and  notably  of  Hong  Kong, 
constituted  the  first  stage  of  a  renewed  prevalence  of  the  malady  in 
the  East  which  involved  danger  to  Europe,  and  which  has  been 
maintained  up  to  the  (>resent  date.  It  had  long  been  known  that 
there  were  endemic  plague  centre^  in  certain  parts  of  Asia,  notably 
in  Arabia,  Mesopotamia,  and  China  ;  but  as  new  countries  have 
been  opened  up  and  as  the  means  of  acquiring  knowledge  ns  to  the 
conditions  obtaining  in  the  interior  of  semi-civilised  and  other 
states  have  increased,  it  has  now  come  to  be  known  that  plague  has 
long  been  persistent,  at  times  in  a  quiescent  form,  amongst  miny 
niou  ])opuiations  than  had  heretofore  been  believed.  And  thus  it 
happens  that  at  the  present  date  numerous  centres  of  plague  have 
to  1x5  recorded  from  portions  of  Central  and  Eastern  Africa,  from 
Assyr  in  Arabia,  Mesopotamia,  Persia,  Upper  India,  ('entral  Asia, 
and  eastward  as  far  as  Southern  China. 

With  increasing  facilities  for  the  movement  of  peoples,  a  number 
of  these  centres  have  gradually  become  sources  of  danger,  not  only 
to  the  communities  living  near  them,  but  also  by  reason  of  traflSc, 
by  land  and  by  sea,  to  more  distant  communities.  A  considerable 
number  of  outbreaks  of  plague  of  greater  or  less  intensity,  and 
which  have  thus  involved  risk  of  further  spread,  are  recoraed  by 
Dr.  Low,  but  amongst  them  all  the  greatest  importance,  in  so  far 
as  the  British  Empire  is  concerned,  attaches  to  the  epidemic  in 
Uong  Kong. 

It  is  known  that  for  some  twenty  years  plague  has  prevailed  off 
and  on  in  Southern  China,  and  that  in  1890  it  broke  out  in  certain 

*  Sopplement  to  the  Medical  Officer's  Report  for  1879  on  the  Recent 
P^rogroM  of  Levantine  Plagae  and  on  Quarantine  in  the  Red  Bea.  (0. — 
2905)  1881. 
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Hbdioal  towns  on  the  coast  line  between  Pakhoi  and  Canton,  many 
BBPon.'  thousands  of  lives  being  sacrificed  to  it.  In  February,  1894,  the 
disease  began  to  devastate  Canton,  and  by  May  it  had  been 
imported  into  Hong  Kong,  between  which  place  and  the  mainland 
an  almost  unceasing  trafBc  is  maintained.  The  story  of  the 
recurrences  of  the  disease  in  this  British  possession  and  in  its 
vicinity  in  1895,  1896,  and,  to  some  extent,  down  to  the  present 
year,  is  recorded  in  detiiil  by  Dr.  Low  ;  and  some  account  is  given 
of  extensions  of  the  disease  to  places  which  were  in  commercial 
relations  with  Hong  Kong,  including  Formosa  and  Japan. 

On  September  23rd,  1896,  the  City  of  Bombay  was  declared  to 
be  infected  with  plague  ;  the  disease  recurre<l  in  epidemic  form  in 
the  winter  of  1697-98  ;  and  a  third  epidemic  prevalence  continued 
into  the  spring  of  1899.  The  heavy  incidence  of  the  disease  on 
the  miserable  inhabitants  of  the  huge  tenement  buildings,  known 
as  ''  chawls,"  in  the  native  part  of  the  city  is  notorious,  as  is  also 
the  terribly  insanitary  condition  of  many  of  these  dwellings,  the 
construction  and  surroundings  of  which  are  such  that  they  might 
have  been  actually  contrived  so  as  to  ensure  to  the  utmost 
absence  of  light  and  air  as  well  as  filthiness.  Equally  notorious  is 
the  almost  complete  immunity  from  the  disease  of  persons  living 
close  at  hand,  under  the  opposite  sanitary  conditions,  in  the 
European  part  of  the  same  city. 

For  reasons  to  be  referred  to,  i  rust  worthy  statistics  are  not 
available  as  to  the  number  of  attacks  or  of  deaths  from  plague  in 
this  city  or  elsewhere  in  India  ;  but,  in  so  far  as  deaths  in  Bombay 
are  concerned.  Dr.  Low  recofds  11,577  fatal  attacks  in  the 
epidemic  of  1896-97  and  16,606  in  that  of  1897-98.  But  the 
disease  was  in  no  way  limited  to  Bombay  city  ;  it  spread  to 
many  parts  of  the  Presidency,  including  the  important  port 
of  Karachi,  where  3,398  plague  deaths  were  reported  between 
December,  1896,  and  July,  1897,  and  the  City  of  Poena,  which, 
together  with  its  suburbs,  (fee,  yielded  6,278  deaths  between 
January  and  December,  1897.  Indeed,  a  report  quoted  by 
Dr.  Low  states  that  the  number  of  deaths  in  the  Bombay 
Presidency,  excluding  Bombay  city,  between  September,  1896, 
and  March,  1899,  reached  191,000. 

isTuMiNOB.  Dr,    Low   records  in   some  detail  the    general   distribution 

of  plague  since  1896  in  other  parts  of  India,  such  as  the  Punjaub, 
the  North- West  Provinces  and  Oudh,  Central  India,  and  Bengal, 
in  the  latter  Presidency  the  incidence  of  the  disease  on  Calcutta 
is  of  the  greater  interest,  inasmuch  as  it  aflFords  some  explanation 
of  one  of  the  main  difBculties  in  controlling  the  spread  of  plague 
amongst  many  of  the  communities  comprising  our  Indian  Empire, 
and  it  incidentally  affords  proof  of  the  imperative  necessity  for 
the  strictest  control,  by  way  of  medical  inspection,  to  prevent  the 
exportation  of  the  infection  from  infected  ports.  I  refer  to  the 
obscurity  which  attaches  to  plague  in  certain  forms  of  its 
manifestation,  such  as  are  known  by  the  names  Pestis  minor  or 
Pestis  ambulans. 


XXXUl 


It  was  stilted,  and  it  was  likewise  denied,  that  eases  of  plaj^ne  omcBR* 
had  occurred  in  Calcutta  towards  the  end  of  189f>  and  the  kkport 
bepnnin^  of  1897  ;  it  seems,  however,  that  it  was  not  until  the 
sprint^  of  1898  that  the  prevalence  of  the  disease  in  that  city 
*'  could  no  longer  he  denied."  But,  writes  Dr.  Low,  "  cases  of 
fever  with  glandular  enlargements  are  stated  to  have  been  not 
uncommon  in  the  city  for  some  few  months,  if  not  longer, 
previous  to  plague  being  declared."  Now  this  is  precisely  the 
same  experience  as  had  taken  place  on  a  smaller  scale  at  the  end 
of  1896,  when  "a  fe.v  cases  of  glandular  swellings  with  fever" 
were  reported  to  the  Calcutta  municipal  authorities,  and  when, 
notwithstanding  the  alleged  discovery  of  the  plague  bacillus  in 
five  out  of  eleven  cases,  "  the  diagnosis  of  plague  was  not 
upheld." 

In  the  same  way  "  fever  with  glandular  swellings "  prevailed 
in  Bombay  before  it  was  recognised  that  plague  had  reached  that 
city  ;  and  it  is  impossible  to  read  the  medical  history  of  this 
di:sease  in  almost  every  part  of  the  world  without  being  impressed 
with    the    frequency    with    which    recognised    plague    has    been 

Erece<ied  by  ailments  of  such  slight  severity,  involving  some 
ubonic  enlargement  of  glands  and  some  rise  in  body  temperature, 
as  to  mask  the  real  nature  of  the  malady,  in  this  respect  plague 
would  appear  at  times,  if  not  commonly,  to  resemble  other  specific 
epidemic  diseases  in  their  i)re-epidemic  behaviour  ;  and  just  as 
seemingly  simple  sore  throats  or  slight  diarrhoeal  attacks,  both  of 
them  so  trivial  in  their  nature  as  to  allow  the  subjects  of  them  to 
move  about  freely  amongst  their  fellow  subjects,  turn  out  ultimately 
to  have  been  the  means  of  sowing  broadcast  the  infections  of 
diphtheria  and  typhoid  fever  respectively,  so  does  the  ambulatory 
jilague  ])atient.  who  feels  somewhat  out  of  sorts  and  has  some 
commencing  enlargement  in  his  groin  or  armpit,  often  constitute 
a  grave  danger  to  public  health.  Indeed,  if  plague  differs  from 
the  diseases  referred  to  in  this  sense,  it  would  be  by  the  frequency 
with  which  indolent  buboes  form  a  solitary  outward  indication  of 
mischief,  and  by  the  facility  with  which  tnese  otherwise  ominous 
symptoms  evade  detection.  The  striking  story  recorded  by 
fir.  Low,  at  the  end  of  this  report,  of  the  state  of  uncertainty 
which  existed  when  fatal  plague  occurred  in  Vienna, as  to  the  clinical 
and  bacteriological  interpretation  to  be  assigned  to  the  indications 
then  being  witnessed  by  experts  who  had  made  special  study  of  the 
disease  in  India,  is  peculiarly  significant  in  this  sense.  It  also  serves 
as  a  warning  to  those  having  administrative  responsibility  for  the 
prevention  of  plague  to  regard  symptoms  which  serve  in  common 
as  signs  of  plague  and  of  other  maladies  as  being  at  the  present 
juncture  indications  of  that  disease  until  the  contrary  can  with 
confidence  be  asserted. 

These  considerations  go  to  emphasize  the  immense  diflftculties    f^kvbmti 
with    which   the   Indian    Government   have   had    to    contend  in    (a)  rbaso 
preventing  the  diflFusion  of  the  infection  of  plague  from  one  part  »obFailui 
of  the  Empire  to  another.     Even  amongst  communities  w\\o  aift 
willing,  in  tbo  interests  of  the  public  heaJth^  to  submit  tlvem^\ve^ 
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to  a  careful  medical  in-pection,  cases  of  the  clas-*  described  must 
often  escape  rletection  or  present  great  administrative  difficolties 
by  reason  of  doubtful  diagnosis.  But  when  added  to  this,  racial 
and  religious  obstacles  present  tlu»msflves  involving  the  deepest 
resentment  at  any  medicil  examination  of  either  the  living  or  the 
dead,  and  whfn  in  order  to  avoid  this  or  anv  other  form  ot 
preventive  intervention  hiin<lreils  of  thousands  of  {>er5onstake  flight 
from  their  hom»fS  ;  when  plague  cases  are  concealed  imd  alter 
death  the  Fxjdifs  are  buried  inside  the  actual  d\velling>  of  the 
!«urvivor:i ;  and  when  in  carryin^j  out  one  of  the  highest  duties  which 
one  man  can  perform  towards  his  fellow  subjects  and  to  those  under 
whom  he  serves  he  is  met  by  fanatical  outbreaks,  riots  and  wrecking 
of  property,  and  now  by  assassination,  then  the  difficulties  are 
almost  overwhelming.  And  yet  these  are  precisely  the  circum- 
stances which  Dr.  Low  has  again  and  again  to  record  in  connexion 
with  the  measures  adojited  to  control  the  spread  of  plague  in  India 
and  elsewhere  in  the  East. 

Fortnnately  there  are,  side  by  side  with  these  records,  others 
whicli  tell  of  marked  and  immediate  success  as  resulting  from  the 
evacuation  of  infecte<l  villages  and  other  localities,  from  the 
formation  of  segregation  camps,  from  the  adoption  of  measures  of 
disinfection,  and  from  a  medical  examination  of  the  suspecte<l, 
both  sick  and  dead.  These  succj'sses  would,  happily,  appear  to 
}ti'!  on  the  increase,  and  this  increase  would  seem  to  have  relation 
to  a  more  intelligent  apprehension  by  the  natives  of  the  desire 
on  the  jiart  of  the  governing  authorities  to  avoid  all  unnecessary 
interference  with  traditions  of  race  or  of  creed.  In  tins  connexion 
the  employment  by  the  Government,  in  certain  cases,  of  qualified 
native  and  of  female  medical  practitioners  may  be  noted. 

Amongst  the  measures  of  prevention  which  have  been  resorted 
to,  the  medical  inspection  of  those  travelling  by  land  from  one  part 
of  India  to  another,  and  of  persons  leaving  India  by  sea,  whether 
as  ordinary  passengers  or  in  connexion  with  the  Mecca  pilgrimage, 
deseives  more  than  a  passing  notice.  Thus  the  removal  by  night 
of  plague-stricken  persons  from  Poena  led  to  the  organisation  of  a 
system  of  picquets  and  of  inspections  at  railway  stations,  with  the 
re>ult  that  the  picquets  found  1Q3  plague  patients  and  23  plague 
corpses  on  the  road,  whilst  no  less  than  799  persons  athickeil  with 
the  disease  were  detected  at  the  railway  depot.  But  the  immense 
task  involved  in  the  adoption  of  such  measures  in  our  Indian 
Empire  may  be  best  estimated  by  the  fact  that  when  danger  of  the 
importation  of  the  disease  into  Calcutta  was  realised,  no  less  than 
1,800,000  travellers  were  inspected,  of  whom  40,000  were  det;uned 
as  suspects  until  it  was  ascertained  that  all  but  six  of  them  were 
free  from  the  disease. 

In  a  similar  way,  medical  inspection  is  carried  out  by  male  and 
feniale  medical  practitioners  at  Indian  ports  of  departure,  whether 
tliese  ports  are  in  themselves  infected  or  whether  they  are  liable  to 
serve  as  points  of  departure  for  persons  coming  from  infected 
areas.     In   this  way  all    persons  going  on  board  ship,  whether 
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passengers,  pilgrims,  or  crew,  are  examined  with  a  view  of  preventing 
the  transmission  of  plague  to  other  ports  or  countries ;  ami  as 
regards  certain  groups  of  persons,  such  as  coolies,  special  camps  are 
provided  for  their  detention  under  observation  before  the  last  stage 
of  their  journey  to  the  port  of  departure.  As  an  example,  it  may 
be  noted  that  during  1897  no  less  than  1,313,117  persons  entering 
or  leaving  Bombay  harboi^r  were  medi?ally  inspected,  and  that  out 
of  42,552  of  these  who  were  rejected  or  segregated  for  the  purposes 
of  observation,  169  were  ultimately  found  to  be  suffering  from 
plague.  Since  that  date  the  system  of  medical  inspection  has  bet*n 
further  matured :  medical  inspections  which  take  place  before 
going  on  board  are  verified  by  a  second  inspection  l)efore  the 
dejmrture  of  the  vessel,  and  any  glandular  enlargements  with 
febrile  symptoms  are  deemed  to  bo  suspicious  of  plague  unless  they 
clearly  admit  of  other  clinical  explanation. 

In  all  essential  respects  these  medical  inspections,  disinfections, 
&c.,  at  ports  of  departure  are  carried  out  in  accordance  with  the 
provisions  of  the  international  Sanitary  Conference  of  Venice, 
1897,  at  which  gathering  1  had  the  honour  to  act  as  one  of  the 
delegates  for  Great  Britain,  and  to  serve  as  Her  Majesty's 
Plenipotentiary  to  sign  the  resulting  Convention  on  behalf  of  this 
country.  As,  however,  the  ratification  of  the  Convention  by  the 
signatory  |X)wers  has  been  temporarily  deferred,  I  reserve  further 
reference  to  the  subject  to  a  future  occasion. 

One  other  measure  of  prevention  calls  for  notice  here.  In  view 
of  the  exceptional  circumstances  which  prevailed  early  in  1897,  the 
Government  of  India,  for  the  first  time  in  the  history  of  our  Indian 
Empire,  directed  on  February  16th  that  no  person  resident 
permanently  or  temporarily  in  the  Bombay  Presidency  or  Sind, 
and  no  person  who  though  not  so  resident,  had  entered  the  Bombay 
Presidency  or  Sind  with  the  object  of  proceeding  on  a  pilgrimage 
to  the  Hedjaz,  should  be  permitted  to  eml)ark  on  any  ship  at  any 
part  iu  British  India  witn  the  object  of  making  the  pilgrimage. 
This  prohibition,  which  put  an  end  to  the  departure  of  all  pilgrim 
vessels,  took  immediate  effect,  and  resulted  in  a  stoppage  of  the 
pilgrimage. 

The  mild  and  ambulatory  attacks  of  plague  to  which  Dr.  Low 

refers,  and  which  obtain  so  commonly  in  connexion  with  epidemics 

of  this  disease,  have  a  further  interest.      As  will  be  seen  from 

Dr.  Low's  report,  the  recognised  prevalence  of  plague  in  one  and 

anothcT  place  or  country  is  often  set  down  to  infection  conveyed  by 

means  of  clothing,  and  of  other  arti<^*les  that  are  imported  from  an 

infected  district.    It  must  be  atimitted  that  certain  articles,  notably 

clothing,  bedding,  &c.,  which  have  been  in  contact  with  the  sick, 

may  unquestionably  serve  as  vehicles  for  the  communication  of 

the  infection  of  plague,  and  it  is  of  the  utmost  importance  that 

such    articles    should   alwavs    le  either   de.-tro\ed    or    efficiently 

dbinfected.     But,  as  the  result  of  increa>ini£  know  led  t/e  as  to  the 

methods  by  which  the  infection  of  pla^iue  is  communicated  from 

one  place  to  another,  1  have  no  hesitation  in  venturing  to  vis^^viTX, 
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that  the  individual  who  suffers  from  Pestis  minor  or  Pestis 
ambulanSy  and  whose  movements  no  one  has  found  cause  to  control, 
is  an  infinitely  greater  danger  as  a  vehicle  of  infection  than  even 
infected  clothing ;  and  this,  especially  when  it  is  a  question  of 
conveying  the  disease  to  a  hitherto  healthy  country.  Here,  again, 
we  have  the  analogy  of  our  current  infectious  fevers,  such  as 
scarlatiua,  the  communication  of  which  was  formerly  so  often  set 
down  to  the  retention  of  infection  for  almost  untold  periods  in  odd 
pieces  of  rag  or  flannel  which  had  at  i^ome  time  or  another  been  seen 
in  the  hands  of  a  scarlatina  patient.  Now,  however,  we  have  come 
to  learn  that  one  of  the  commonest  methods  of  infection  of  this 
disease  is,  not  a  piece  of  clothing  or  a  few  scales  of  effete  epithelium, 
but  a  recrudescence,  during  convalescence,  of  the  disease  itself  in  the 
form  of  a  recurring  throat  malady  which  is  often  so  trivial  as  to 
escape  detection.  In  brief,  even  more  imporhmce  attaches  to  an  in- 
vestigation into  the  clinical  features  of  comparatively  recent, 
though  perhaps  obscure,  attacks  of  such  diseases,  as  a  cause  of 
further  mischief,  than  to  the  discovery  of  some  chance  of  a  remote 
infection  through  some  indirect  channel. 

Some  nations  and  persons  have,  in  sheer  panic,  attempted  to 
impose  almost  universal  prohibition  on  the  importation  of  all 
articles  from  countries  where  plague  prevails  ;  and  in  their  most 
pronounced  form  these  attempts  iiave,  in  so  far  as  the  interests 
of  this  country  are  concerned,  culminated  in  occasional  suggestions 
to  prohibit  the  export  of  grain  from  plague-infected  ports,  or  to 
destroy  cargoes  of  grain,  such  as  corn  and  rice,  when  carried  by  a 
vessel  on  which  one  or  more  cases  of  plague  have  occurred.  With 
regard  to  such  proposals,  1  have  taken  the  responsibility  of  advising 
that  no  prohibition  either  as  to  exportation  or  importation,  under 
the  circumstances  referred  to,  was  called  for  ;  and  further,  that  no 
futile  attempts  at  the  disinfection  of  cargoes  such  as  those  of  grain 
were  justifiable,  except  in  so  far  as  the  local  medical  officer  of 
health  had  evidence  that  any  individual  sack  or  sacks  of  grain  had 
had  opportunity  of  becoming  infected,  or  afforded  indication  of 
having  heen  soiled  by  or  of  having  been  eaten  into  by  rats  whose 
dead  l)odies  gave  evidence  of  the  occurrence  of  the  disease  in  them. 
Thus  far,  my  action,  which  has  often  been  followed  by  the  use  for 
food  of  the  cargoes  concerned,  has  been  fully  justified  by  the 
results. 

In  taking  this  attitude  as  regards  the  importation  and  exporta- 
tion of  articles  of  commerce  in  general,  I  have  been  influenced  by 
the  following  considerations.  Firstly,  as  regards  grain  cargoes 
there  is  an  absence  of  anything  that  can  be  regarded  as  evidence 
to  show  that  plague  is  communicable  to  man  by  means  of  an 
article  of  diet ;  and  there  is,  further,  evidence  which  goes  to  show 
that  even  when  grain  is  purposely  infected  with  the  plague  bacillus 
•  that  organism  dies  in  a  few  days  when  the  grain  is  dry,  as  when 
packed  for  transit.  Secondly,  there  is  overwhelming  evidence 
to  the  effect  that  cargoes  from  infected  vessels  have  failed  to 
communicate  the  infection  of  plague,  even  under  circumstances  when 
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nearly  every  condition  prtiiout  su.jiuod  to  favour  sucli  coinmunicti-      cSnSali 
tion.*  BiroBT. 

In  this  connexion  I  would  recall  a  report  of  a  Special  Committee 
appointed  in  1846  by  the  Academy  of  Medicine  of  France,  to 
inquire  into  the  question  of  quarantine  restrictions  in  relation  to 
plague.  The  report  states  as  follows  : — "  In  1835  plague  prevailed 
in  epidemic  form  amongst  the  employes  of  every  graae  who  were 
engaged  in  the  warehouses  of  the  Egyptian  Government.  Not- 
withstanding this,  bales  of  cotton  handled  by  labourers  were 
transmitted  from  January  to  June,  that  is  to  say,  throughout  the 
whole  course  of  the  epidemic,  to  all  the  principal  ports  of  Europe, 
without  a  single  case  of  plague  resulting.  There  were  thus  for- 
warded, in  1835,  31,700  bales  to  England,  33,812  to  Marseilleg, 
424  to  Leghorn,  150  to  the  Netherlands,  32,263  to  Trieste,  and 
32  to  sundry  other  places.  These  bales  of  cotton,  we  repeat,  did 
not  convey  plague  to  a  single  person,  and  this  although  no  pre- 
cautions whatever  were  taken  by  way  of  disinfection.  After  being 
subjected  to  pressure  by  machinery  before  being  placed  on  board, 
the  bales  were  packed  in  the  smallest  possible  space,  the  hatch- 
ways were  fastened  down,  and  the  vessel  took  her  departure. 
Out  of  sixteen  English  vessels,  laden  with  cotton,  which  left 
Alexandria  betvNcen  the  commencement  of  January  and  the  end 
of  June,  eight  suffered  from  plague  on  board  ;  but,  notwithstand- 
ing this,  the  cotton  carried  by  these  vessels  was  no  more  dange  rous 
than  that  carried  by  non-infected  vessels.  We  conclude  our 
statement  as  to  the  transmissibility  of  plague  by  means  of 
merchandise  by  drawing  your  attention  to  a  fact  of  the  highest 
importance,  and  which  is  based  on  positive  and  official  authority. 
Since  1720  not  a  single  porter  employed  in  the  lazaret  at 
Marseilles  in  the  unlading  and  handling  of  merchandise  has 
contracted  plague." 

Having  regard  to  our  present  knowledge  concerning  the  etiology 
of  bubonic  plague,  I  feel  justified  in  holding  the  view  that,  in  so 
far  as  danger  of  the  introduction  of  that  disease  into  this  country 
is  concerned,  the  first  and  most  important  point  to  be  held  in  view 
in  our  port  sanitary  administration  is  such  strict  medical  inspection 
of  I  ersons  arriving  from  infected  countries  as  shall  go  to  secure 

*^  Since  the  above  was  written  a  report  from  the  Governor  of  the  Straits 
Settlements  to  the  Secretary  of  State  for  the  Colonies,  dated  4th  August, 
ISl'V),  has  been  communicated  to  this  Board.  That  report  refers  to  the 
measures  adopted  in  the  Straits  Settlements  since  May,  1894,  on  account  of 
the  prevalence  and  repeated  recurrences  of  plague  in  Hong  Kong,  and  it 
proceeds  as  follows  : — 

**  One  remarkable  result  of  the  experience  of  the  past  five  years  has  been 
this,  that  though  science  teaches  us  that  certain  cargo  (called  susceptible)  is 
capable  of  earring  plague  germs  and  of  communicating  the  disease,  yet 
practically  the  nsk  arising  from  such  cargo  must  be  a  negligible  quantity  as, 
owing  to  the  vast  amount  of  commercial  business  done  at  the  large 
entrepots  of  Hong  Kong  and  Singapore,  no  disinfection  of  such  cargo  is 
possible  or  has  been  contemplated. 

**  Nevertheless  no  single  case  of  plague  has  occurred  here  from  the  free 
idmittance  of  susceptible  cargo  indiscriminately  with  uoQ-8U8cept\b\e  Qsx%5>^ 
or  from  its  being  unpacked,  packed  or  bandied. 
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ififwniH  *'"^  ilrtociion  iiiid  ininiocliaU^  isolation  of  those  mil.l  attack-  wLii.:h 
RRHiNT.  urn  iniiiiily  idcntirKMl  with  slight  or  indolent  balK>nic  enLir^emenrs 
iind  indinitionH  of  p^noral  mal-aiso.  Next  to  this,  and  alway?  :■) 
1)0  oh-«^rvwl,  is*  tho  clininfection  of  all  artirlf'S  of  clothing,  ic, 
whirh  liuv<»  had  opportiuiitv  of  hecominfi;  infccte«l  eit!it:»r  b-i-fore 
tlii»v  w<»rr  |»a<'kod  for  tl»«  journey  or  since.  Thirily.  ci>mes  the 
iJiHinfiM^tion  of  tlioso  portions  of  the  vessel  ^vliich  may  hive  f^een 
n««iMl  hy  paliiMils  surterin;:  from  or  suspected  to  have  had  pla^jae. 
And  JwHtly,  measures  should  he  adopted  to  f»rev..'nt  the  conveyant^e 
of  the  ilisiMise  to  tiie  shoro,  from  an  infected  ship,  by  mean*  of 
nils  whitdi  are  peculiarly  susceptihlo  to  the  plague  infection. 

Hut  no  system  of  inspection  or  other  restriction  is  perfevt  ;  ani 
lieneo  for  tin*  n»st  we  must  trust  to  such  local  sanitary  aJminis- 
iriition  of  our  towns,  villages,  and  handets,  as  will  deprive  a 
dif«eii«e  dutd)  as  pla;{U(t  of  the  means  of  diffusing  itself  should  a 
elumee  east*  nuike  its  way  inland.  The  experience  derived  from 
hiilia  is  iiliundunily  en<'ouragin<(  in  this  respect;  for  the  estra- 
ordiUMry  innnunity  of  Europeans  living  under  more  or  less  moilern 
fianitury  iMuiditions,  on  tlu*  one  hand,  and  the  terrible  incidence  of 
the  disrase  upon  nativt^s  in  the  same  cities  ami  places,  but  whose 
piiirnMindin^s  are  lypi(*al  of  that  pollution  of  soil  and  air  which 
nl\vav/«  favours  the  ditVusiou  of  filth  diseases,  on  the  other  hand, 
fiH  nipi  a  etuitrast  which  not  only  emboldens  us  to  hope  that  the 
naiiitary  administration  of  this  country  may  continue  to  show 
itxnlf  antiif^onistic  to  the  diffusion  of  imported  plague,  but  shouM 
Met  iiH  a  fntsli  incentivt^  to  the  reuioval  uf  the.  conditions  favourable 
to  infet'tinn  ot   this  typt«  which  stil!  remain  in  our  midst. 

'AMi'i^'likV"^  I  Include  in  Appendix  A.,  No.  \\K  a  compilation,  quarter  by 
liicreiiNii.  mnirter  for  thf»  yeur  \X[^><,  t^f  the  notilied  attacks  and  the  certified 
d««ntliN  from  eiM'tain  infectious  diseases  in  U3  urban  sanitarv 
dUtriet>«  of  Kn^land  and  Wahvs  tor  which  the  necessary  data  were 
nvailablo.  In  the  <Mise  of  the  sanitary  districts  of  the  Metropolis, 
the  nnnie  iid'ornuilion  is  s(«t  out  also  week  by  week. 

Intkunationai.  Sanitaky  (\>nfkuknck  of  Paris. 

tn  the  spring  of  181)1  1  had  the  h'uour,  in  accordance  wuth  the 
instruelions  of  the  Karl  of  Koseherv,  th(»n  Secretary  of  State  for 
Foreign  AlV*dr-,  ol  representing  ller  Majesty's  Government  at 
t.lie  IntiMMnitional  Sanitjn'y  ( -(mference  of  Paris,  which  had  for  its 
object  the  compilation  of  regulati(uis  to  prevent  the  diffusion  of 
eh  lern  through  the  agency  of  the  Mecca  Pilgrimage,  and  also  by 


r 

ni  I  arM,  wno  acieo  as  cnp 
tli(»  name  occasion  repn^sented  by  Surgeon-Gener:d  I'uningham, 
O.S.I.  The  Conference  lasted  from  the  7th  of  February  until 
April  3rd,  and  on  its  termination  Her  Majesty  was  pleased  t  > 
appoint  mi*  on<^  of  Her  Plenipotentiaries  to  sign  the  Convention 
which  hud  been  agreed  to. 


The  subject  of  this  ('Oufereiice  has  not  been  referretl  to  in  my  oSicmrt 
previous  reports  because,  owing  both  to  questions  which  arose  rkpobt. 
after  its  conclusion,  and  to  the  desire  to  secure,  if  possible,  the 
co-operation  of  Turkey  in  carrying  the  provisions  of  the  Convention 
into  effect  in  Turkish  territory,  the  ratification  of  the  instrument 
was  delayed  until  June  20th,  1898.  Thus  far,  the  countries  that 
have  ratified  the  Convention  are — Great  Britain,  including  British 
India  and  the  Straits  Settlements,  Germany,  Austria-Hungary, 
Belgium,  Denmark,  Spain,  France,  Greece,  Italy,  the  Netherlands, 
Persia,  Portugal,  and  Russia.  Her  Majesty's  Government 
however,  in  becoming  a  party  to  the  (Convention,  did  so  subject 
to  three  reservations. 

The  first  of  these  related  to  a  requirement  that  all  pilgrims  sha'l, 
before  leaving  a  port  of  departure,  give  evidence  that  they  are  in 
possession  of  the  necessary  pecuniary  means  to  accomplish  the 
journey  both  to  and  from  tne  Hedjaz.  But  after  it  had  been 
annonnced  to  the  Conference,  on  the  authority  of  the  Turkish 
delegation,  and  according  to  a  decision  communicated  from 
Constantinople,  that  no  one  could  under  the  Mussulman  law  \\e 
prohibited  from  undertaking  the  pilgrimage,  it  was  held  by  Her 
Majesty's  Government  that  no  such  general  condition  coulJ  be 
imposed  on  Her  Majesty's  Mussulman  subjects  without  a  serious 
interference  with  the  religious  liberty  they  were  entitled  to  enjo}'. 
In  view  of  this,  it  was  decided  that  the  condition  in  question  was 
not  to  be  held  to  apply  to  Indian  pilgrims  except  when  the  local 
circumstances  made  its  imposition  permissible. 

The  second  reservation  nad  concern  with  the  requirement  that 
provision  should  be  made  between-decks  on  all  pilgrim  vessels  at 
the  rate  of  2  sauare  metres  (some  6  feet  7  inches  by  J^  feet 
3^  inches)  per  head.  Such  a  condition  could  not  have  been 
objected  to  if  sanitary  considerations  had  alone  been  involved  ;  but, 
having  regard  to  a  number  of  other  considerations,  such  as  the 
certainty  that  the  increase  of  passage  money  which  such  a  require- 
ment carried  with  it  would  be  a  serious  restriction  on  the  poorer 
Mahommedans  desirous  of  fulfilling  a  religious  rite,  coupled  with 
the  fact  that  many  of  the  pilgrims  from  British  India  habitually 
sleep  on  the  upper  deck,  which  is  required  to  be  kept  clear  for 
them.  Her  Majesty's  Government  reserved  to  themselves  the  riofat 
to  substitute  a  superficial  area  of  16  square  feet  for  the  two  metres 
referred  to. 

The  third  reservation  took  account  of  a  code  of  regulations 
which  had  been  drawn  up  for  the  control  of  the  navigation  of  the 
Persian  Gulf.  In  the  opinion  of  the  British  and  Indian  delegation 
these  regulations  were  not  only  in  excess  of  the  requirements  of 
their  professed  object,  but  they  were  otherwise  objectionable.  So, 
also,  the  cost  of  carrjdng  them  out,  which  would  fall  almost 
exclusively  on  shipping  carrying  the  British  flag,  was  deemed  to  , 
be  excessive.  These  views  were  endorsed  by  Her  Majesty's 
Government,  and  the  ratification  of  the  Convention  was  made 
subject  to  the  condition  that  the  stipulations  relating  to  the 
Persian  Gulf  should  not  be  applicable  to  the  Gotetnmotxt^  ol 
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(irt*iii  Hriiain  and  of  Unti>b  India,  nor  to  British  and  Indian 
nhimiinff. 

J  lio  provinionH  of  the  Paris  Convention  regulate  in  much  detail 
iUa  tnntti9rH  of  which  it  takes  cognizance,  hut,  spe iking  generally, 
lln  |irinf'ipal  provisions  are  as  follow^.  Deahng  in  the  nrst  place 
with  tliu  ymrnt'.y  of  pilgrims  to  the  He«ljaz,  it  provide-?  for  an 
iA<|i9<|iiat4)  iiifMiical  examination  of  all  intending  ]*i](:riin5  r^efore 
ihey  go  on  hoard  8hi[>  at  a  ])ort  of  departure  ;  it  lays  down  in 
pnu'.tiu:  U^niiH  the  c<»nditions  of  .sanitation  and  administration  which 
»»hall  govern  the  |)il;4rim  ships  and  which  shull  he  applied  to  iht^ 
pilgriniH  carried  hy  them  hoth  on  the  outward  and  the  return 
voyage  ;  it  determines  the  conditions  under  which  pilgrims  may 
he  d(d4iine(|  under  HU)H!r visit )u  on  the  islanrl  of  Camaran  in  the 
lied  Keu  Inifore  they  an^  hind<nl  at  de  idah,  and  it  limits  the  period 
of  (iel;i«ntioii  at  ( )amaran,  in  the  case  of  healthy  vessel:*  to  fortv-ei>:ht 
boiirM,  innUmd  of  tlie  t4*rm  of  t<Mi  (hiys  wliich  heretofore  had  been 
Mppii'MJ  to  nil  V(*hHdMahke  ;  aii>'l  it  specifies  the  sanitary  improvements 
which  are  «'alli*d  for  hoth  at  Camaran  and  at  the  other  sanit;iry 
wlaliouH  in  the  ll(*(l  Sea  which  serve  pilgrims  of  different 
nuiionalitieh.  The  eontrol  of  tht^  navigation  of  the  Persian  (jrulf 
i»  (ii9alt  with  in  another  portion  of  tiie  Convention  ;  but,  as  already 
Mtat^xl,  lier  Majesty 's  (jovfrnment  are  not  a  party  to  the  regula- 
lionN  maile  under  this  heading.  And,  lastly,  the  measures  to  )>e 
u<Iopte<l  lor  the  hUp(Tinti«nd(^ni'e  and  execution  of  the  terms  of  the 
i'onvention  are  laid  down. 

With  regard  Ui  the  \alue  of  this  Convention  in  preventing  the 
(liflTuHion  of  cholera  through  the  agency  of  the  Mecca  pilgrimage, 
and  in  Hecuring  the  adoption  of  more  reasonahle  measures  of 
reKtriction  at  Hiinitjiry  st^itions  in  the  lied  Sea,  it  will  be 
evident  tliat  much  must  depend  upon  the  co-operation  of  the 
Turkish  Uovernment,  whose  territories  in  the  Ked  Sea  and  in 
Arabia  arc  so  intimately  involved  ;  and  hence  it  is  much  to  be 
regretted  that  Turkey  has  liot  yet  given  in  her  adhesion  to  it. 
ThiM  has,  liowever,  not  stood  in  the  way  of  the  adoption  of  those 
nioasures  of  precaution,  set  out  in  the  Convention,  which  have  to  do 
with  the  voyage  to  and  from  the  holy  ()laces  of  Mussulman  subjects 
of  Her  Majesty  ;  and  the  measures  which  have  been  taken  in  this 
direction  go  to  increase  the  security  against  the  infection  of 
cliolera  which  was  the  primary  aim  of  the  ( -onvention,  and,  at  the 
same  time,  to  add  to  the  general  healthiness  and  well-being  of 
the  pilgrims. 
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IV.— Auxiliary  Scientific  Investigations. 

The  anaerobic  bacillus  enteritidis,  an  account  of  which,  as 
regards  its  morphology  and  biology,  and  its  observed  relations 
with  infantile  diarrhwa  and  with  English  cholera,  was  given  in 
my  last  Keport,  has  in  1898-99  been  made  the  subject  of  further 
investi^tion.  Dr.  Klein  has  (Appendix  B,  No.  I)  sought  to 
ascertam  what  may  be  the  concern  of  this  bacillus  in  other  forms 
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of  serious  and  dangerous  diarrhcea,  as  for  instance,  the  diarrhuea 
which  accompanies  enteric  fever.  Above  forty  cases  of  the 
latter  disease  have  been  closelv  scrutinised  bv  him  at  various 
stages  of  the  malady  and  whether  diarrhoea  was  or  was  not  at 
the  moment  a  prominent  symptom,  with  a  view  to  detecting  the 
presence  or  absence,  the  abimdance  or  the  scarcity,  of  bacillus 
enteritidis  in  the  bowel  evacuations  of  the  patients.  As  a  residt, 
in  the  phases  of  enteric  fever  in  which  the  stools  were  "  typical " 
of  the  disease.  Dr.  Klein  almost  invariably  detected  in  abimdance 
in  such  stools  spores  of  this  Ijacillus  ;  whereas  in  phases  of  this 
fever  wherein  the  evacuation«i  of  the  patient  were  not 
characteristic  of  the  disease  he  failed  to  demonstrate  these  spores 
in  the  stools  or  demonstrated  them  onlv  in  small  numbers  and 
with  difficultv. 

The   observations    reconled   by   Dr.  Klein  in  this  connexion, 

though   not    inconsistent    with   a    relation    of    effect    and   cause 

between  the  "  |)ea-soup'"  diarrhoea  of  enteric  fever  and  the  abimdant 

presence  for  the  time  being  of  bacillus  enteritidis  in  the  bowel 

evacuations  of  suflerers  by  the  complication,  comprise,  as  Dr.  Klein 

was  not  slow  to  observe,  facts  of  much  wider  bearing.  His  difficulty, 

whatever  the  stage  of  the  fever,  in  detecting  si>ores  of  bacillus 

enteritidis  in  the  evacuations  when  these  were  for  the  occasion 

solid  or  semi-solid,  involved  test   in   numerous  instances  of  large 

amount  of  foecal  matter  before  a  positive  result  was  arrived  at ; 

and  accordingly  Dr.  Klein  asked  himself  whether  this  microbe 

might  not    after   all  l»e  foimd  to  inhabit,  though  sparsely,  the 

human   intestine  ///  heuhh  as  well  as  in  disease,  if  onlv  it  were,  in 

like  manner  and  equally  diligently,  sought   for.     This  indeed  he 

ascertained    on    further    investigation    to   be   the   case.     As   a 

consequence  the  latter  part  of  his  rejxirt  is  given  to  a  discussion 

from   this   new  point   of  view  of  the  s|>ecificity  so  to  speak  of 

Will  us  enteritidis  sporogenes,  and  to  a  record  of  some  further 

observations  he  has  been  making  of  the  biology  of  this  microbe 

and  of  its  interaction  with  the  typhoid  bacillus. 

The  extent  to  which  irravevards  and  cemeteries  ma  v.  throucrh  bacteria  ahd 
the  medium  of  the  underground  water  yielded  by  wells  and  Simalbodt. 
springs  in  their  nei^^hbourhood,  contribute  dangerous  contamina- 
tion to  water-supplies,  has  been  an  ever  recurring  subject  of 
disjjute.  On  the  one  hand  chemistry  ha?  found  that  the  water 
draining  l>elow  ground  from  graveyards  is  apt  to  contain  abund- 
antly in  solution  dead  organic  matter  derived  from  the  corpses 
undergoing  dissolution  in  the  superincumbent  soil ;  and  as  a 
consequence  the  chemist  has  been  prone  to  condemn  such 
water  as  a  source  of  domestic  supply.  On  the  other  hand 
bacteriology,  while  showing  abundance  of  bacteria  in  drainage 
water  from  graveyards,  lias  failed  to  atibrd  evidr-nce  that  the 
micro-organisms  derive*!  from  the  graveyard  are  at  all  commonly 
identifiable  with  microbes  capable  of  inducing  in  the  human 
subject  specific  disease.  In  the  circumstances  it  has  been  judged 
profitable  to  subject  to  liacterial  test  actually  buried  iKKl'ie!^  •,  \\\ 
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order  in  the  first  ])lacc  to  ascertain  the  nature  (whether  or  not 
hannful)  of  the  Imcteria  proper  to  graveyards,  those  for  instance 
which  prey  so  to  speak  on  corj)ses  ;  and  further  to  ascertain  the 
fate  in  graveyanls  of  pathogenic  microbes  which,  having 
multiplied  in  the  animal  body  during  life,  are,  after  death  of 
that  body,  buried  along  with  it  in  soils  of  different  sorts. 

Dr.  Klein  gives,  in  Ap])endix  li,  No.  2,  an  aecount  in  regard 
of  rodents  buried  l)y  him  in  diverse  ways  in  different  soils,  of 
the  bacteria,  adventitious  or  other,  which  are  chiefly  concerned 
in  the  disintegration  and  dissolution  of  the  dead  animal  body. 
Also  he  records,  in  reference  to  similar  experimentally  buried 
amimals,  the  ultimate  fate  of  certain  pathogenic  bacteria  which 
I)revious  to  death  had  been  made  to  midtiply  in  the  animal  bodies 
in  question. 

Dr.  Klein's  observations  in  both  subject  matters  are  thus 
far  reassuring.  He  does  not  find  that  disintegration  and 
dissolution  of  the  animal  body  after  burial  is  brought  about  by 
microbes  harmful  to  man,  by  aerobic  microbes  for  instance  such 
as  bacteria  of  the  coli  and  proteus  groups,  which  are  on  occasion 
pathogenic  to  the  human  subject  and  which  heretofore  have  been 
reganleil  as  the  main  agents  in  the  putrefaction  of  dead  animal 
matter.  As  result  of  his  experiments,  dissolution  of  corpses  would 
seem  to  be  almost  whollv  an  affair  of  anaerobiosis,  and  indeed 
practically  the  work  of  a  particular  anaerobic  l)acterium,  that  is 
in  his  view  inherent  in  all  buried  bodies  and  which  Dr.  Klein 

K'oposes  to  term  harlllus  cadaveris  sponxjcnes.  Similarly 
r.  Klein  finds  that  under  his  conditions  oi  burial,  and  ui  the 
1)resence  within  the  buried  bodies  of  the  ra})idly  multiplying 
)acillus  cadaveris,  no  single  one  of  a  great  variety  of  pathogenic 
microbes  which  during  life  had  been  made  to  i)roliferate  in 
exi)erimental  guineapigs,  is  capable  of  maintaining  its  vitality  in 
the  decomj)osing  bodies  of  these  animals  for  a  period  measured 
by  more  than  a  very  few  weeks. 

Drs.  Martin  and  Houston  in  continuation  of  their  researches 
with  soil  as  a  nniltiplying  medium  for  i)athogenic  juicrobes,  have, 
in  1898  99,  been  dealing  with  the  more  difficult  problem  of  the 
vial)ility  of  one  and  another  morbific  micro-organism  when 
pla(;(;d  in  (lompetition,  under  soil-conditions,  with  the  bacteria 
proper  to  soil, 

Tlu!  typhoid  bacillus  has  been  further  tested  by  Dr.  Martin 
( A]iyi*ui\\\  l»,  N(».  3),  under  laboratory  conditions  and  under  the 
f'oncmionH  (»f  an  outdoor  shed,  as  to  its  ability  to  maintain  itself  in 
N/ntft'rf'ltMtui  soils  of  different  sorts: — ^namely,  1.  and  II.  soils 
fn»in  ('hirlMfster,  111.  soil  from  the  grounds  in  connexion  with 
University  (Joll«!ge,  London,  and  IV.  soil  from  a  nursery  garden. 
In  wveraf  of  tliese  soils,  tulien  thet/  had  heen  :iferilise<ij  the  ty})hoid 
>»a<'JlluH  had  previously  been  foimd  to  i>ersist  for  many  months, 
I  Silt  now  that  under  (he  new  conditions  of  experiment  this 
IjacilliiH  was  brouglitf  in  the  very  Bame  soils,  into  competition  with 
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bacteria  natural]  to   soil,   in   no   single  instance  did  it  survive      Mbdioai 
beyond  twenty-four  hours ;  seemingly  it  at  once  died  out.  ^SSet 

This  diverse   behaviour  of  the   typhoid  bacillus  according  as  — 

one  and  the  same  soil  was  sterile  or  non-sterile,  aiForded 
l)resumption  that  the  bacteria,  or  some  of  them,  proper  to  the 
imsterilised  soils  had  been  the  agencies  inhibiting  in  these 
experiments  the  life-processes  of  the  pathogenic  microbe  in 
question.  Dr.  Martin  therefore  proceeded  to  sort  from  the 
Chichester  soils  and  from  the  University  College  soil  their 
several  aerobic  bacteria,  and  then  went  on  to  put  each  soil- 
bacterium  thus  isolated  separately  in  competition  with  the 
typhoid  bacillus.  This  he  effected  by  means,  in  each  instance, 
of  two  sorts  of  culture-media :  the  one  a  nutritive  liquid,  the 
other  the  soil  after  steiilization  whence  the  saprophytic 
bacterium  of  experiment  had  been  derived.  As  a  result  he 
found  that  while  certain  of  these  bacteria  proper  to  one  and 
another  soil  quickly  suppressed  the  typhoid  bacillus,  and  others 
of  them  flourished  so  to  speak  side  by  side  with  the  microbe, 
others  again  not  only  could  not  compete  with,  but  were  inhibited 
by,  the  micro-organism  of  enteric  fever. 

Dr.  Houston  (Appendix  B,  No.  4)  after  some  preliminary  (&)  Koch's 
laboratory  testings  of  the  viability  under  these  artificial  conditions,  ^^^^^• 
of  bacillus  prodigiosus,  bacillus  diphtheria,  and  Koch's  vibrio 
in  unsterilised  soils  from  diverse  sources,  instituted  by  well 
contrived  experiment  sustained  observation  of  Koch's  vibrio  and 
bacillus  prodigiosus  in  circumstances  of  exceptional  interest  for 
the  epidemiologist.  These  microbes  he  implanted  side  by  side  and 
in  great  amount  in  each  instance  so  as  to  cover  a  considerable  area, 
in  the  natural  soil  of  the  open  country,  with  a  view  to  subjecting 
them  to  conditions,  seasonal,  meteorological  and  other,  such  as 
would  be  likely  to  be  encountered  by  Koch's  vibrio  were  it  to 
become  in  the  course  of  a  cholera-outbreak  self  sown  as  it 
were  in  the  soil,  garden  or  other,  of  town  or  country.  His 
reason  for  choosing  the  non-pathogenic  prodigiosus  bacillus 
for  the  control  experiment  in  this  connection  was  that  this 
micro-organism,  while  easily  identifiable  in  a  mixture  of  bacteria 
of  various  sort,  is,  like  Koch's  vibrio,  a  non-sporiiig  microbe,  and 
one  therefore  to  be  expected  to  react  to  physical  agencies  to 
an  extent  comparable  with  Koch's  bacterium. 

Tested  "  in  rure  "  in  the  above  sense,  under  conditions  which, 
though  they  varied  greatly  from  time  to  time,  always  remained 
parallel,  the  two  microbes  of  experiment  behaved  in  very 
different  fashion.  Bacillus  prodigiosus,  the  indigenous  micro- 
organism, proved,  as  a  result  of  a  single  sowing,  able  to  maintain 
its  existence,  though  in  diminishing  number,  in  the  soil  during  a 
jKjrifHl  covered  by  months  ;  whereas  the  exotic  Koch's  vibrio, 
though  repeatedly  sown  in  large  numbers  over  several  square  feet 
of  surface,  could  with  difficulty  be  recovered  from  the  soil  after 
lapse  of  a  few  days.  There  could  be  no  doubt  therefore 
that  the  sum  of  the  conditions  in  the  above  series  of  experiments 
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Mbdical       had  proved  hostile  to  KochV  vibrio  to  a  far  greater  degree'than 

^BPOBT.^      to  bacillus  prodigiosus.     Wherefore,  lest  the  different  behaviour 

of  the  two  microbes  might  have  been  due  solely  to  scarcity  in 

the     soil     of     nutrient     material    proper     for     Koch's    vibrio, 

Dr.  Houston  instituted  a  further  experiment. 

Once  again  he  re-soweil  this  vibrio,  in  vast  amount  and 
brojid  cast  as  before  :  but  on  this  occasion,  antecedent  and 
subsequent  to  the  sowing,  he  supplied  to  the  soil  additional 
nutriment  in  the  form  of  dilute  liquid  horse  manure.  The  residt, 
however,  did  not  differ  conspicuously  from  that  obtained  in  the 
previous  experiments.  All  that  can  with  certainty  be  said  is 
that  Koch's  vibrio  did  not  die  out  quite  so  quickly  in  the  soil ; 
there  was  no  indication  whatever  that  it  multiplied  therein. 
Nevertheless,  there  was  suggestion  in  these  experiments,  as  in 
fonner  experiments  by  Dr.  Klein,  of  a  tendency  in  Koch's 
vibrio  under  adverse  cultural  conditions  to  undergo  morphological 
modification  to  an  extent  rendering  it  extremely  difficult  of 
identification. 

With  reference  to  the  negative  results  of  his  experiments, 
Dr.  Houston  deprecates  any  inference  from  the  "  particular " 
to  the  "  general.'  As  he  observes,  the  provisional  interpreta- 
tion of  his  facts  concenis  the  particular  soil  in  question,  it 
does  not  necessarily  a])ply  to  other  soils,  other  seasons  of  the 
year,  other  climates,  and  other  conditions  of  experiment*. 

No*.^^"'  Commenting    in    my    last    year's    report    oji    Dr.    Houston's 

investigations  of  the  chemistry  an<l  bacteriology  of  different  soils, 
I  noted  not  only  the  value  of  these  researches  in  helping  toward 
detennination  of  the  degree  of  excremental  pollution  of  a  given 
soil,  but  also  their  promise  of  es])ecial  utility  to  the  bacteriologist 
who,  dealing  with  a  water  service  to  which  flood-water  has  access, 
seeks  to  ascertain  whether  during  time  of  storm  the  washings 
of  one  or  another  doubtfully  pure  surface  soil  have  been  con- 
taminating the  supply.  In  Appendix  B,  No.  5,  Dr.  Houston 
gives  account  of  experiments  undertaken  by  him  during  1898-99 
in  this  direction. 

Flood-water,  for  Dr.  Houston's  purposes,  was  represented  in 
each  instance  by  1,000  c.c.  of  distilled  water  to  which  had  been 
added,  after  settling,  10  c.(^  of  fluid  from  the  surface  of  an 
intimate  mixture  of  10  grannnes  of  soil  in  100  c.c.  of  water. 
Ten  soils  of  diverse  origin  were  thus  dealt  with,  and  samples  of 
these  "  soil  washings,"  as  Dr.  Houston  terms  them,  were  tested 
chemically  and  bacterially  as  in  his  previous  investigation. 

To  cliemirul  tests.  Dr.  Houston's  artificial  flood-waters  yielded 
results  which,  if  they  were  obtained  in  the  (5ase  of  drinking  water, 
would  be  regardeil  as  attbrdin^  in  some  samples  a  slight,  and  in 
others  a  stronger,  presumption  of  contamination  with  organic 
matter  of  vegetable  or  animal  origin.  13ut — and  this  was  to  be 
anticipated  from  Dr.  Houston's  previous  researches — as  between 
one  soil  washing  and  another  the  degree  of  response  to  chemical 
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tests  in  no  way  corresponded  to  the  relative  ani«>unt   of   eon-      ^^ 
tamination  of  their  resj^ective  >o!U  with  animal  Mrs^ni*."  matter, 
and  these  tests  altc^ther  faile*!  in  di?oriminatin«r  ^am;>it?<  •ieririetj 
from  soils  the  contamination  <*{  which  ha*I  Ke^^n  ne^-ent. 

Bm-UriaU*/.  ami  rir^t  ^^eekini:  am«-n£r  c*:-n'i!:i»ri*  •"^-rjin^-n  t*>  ail 
the  samples  an  index  «..f  their  fienv-a:i>R  fr-ni  s'lrtarV'  -'•/iL 
Dr.  Houston  found  in  earh  sample  i^acteria  •Ab.i-;:i  h.r  ha-i  ilr>?a*iv 
shown  to  be  common  in  >«>iN  •>f  diverse  origin*,  r.u:  'Arii.-h  •."dknn'>« 
be  include<l  amonffthe  nunierou?  micrji^es  wh«^^  n'-mia:  ha-'-ita:  is 
water.  Bacillus  mvcoiiles,  for  exaraiJe,  nas  tTe^nt,  though  in 
greatlv  varrinor  amount,  in  each  of  the  ten  7^>il  washLii£^.  an»i 
cladothrix  and  l:kacillus  tluoresi^en*  liquefacien-i  in  a  •>>&'' i*ierai>le 
proportion  of  the  samples.  Another  feature  t^mmon  to  all  ten, 
and  in  Dr.  Houston's  viev%-  characteristic  of  their  s*>il-»>risin,  mas 
the  large  pro|X)rtion  of  liacteria  present  in  sp»>re  form. 

Next,  as  to  bacterial  con<litions  helpfid  in  dilferectiarins  the 
experimental  riood-waters  ac«H>nlin^  as  the  •x»ntan.triari'"<i  of 
their  corresponding  soils  by  anima!  orsranic  niatter  ha»i  re^eti  ^reac 
or  little,  recent  or  remote.  Dr.  Hoiirt^fn  in  ea«*h  in*tan»?e  raa»le 
special  search  for  bacilhi'^  c^Ji.  for  l^w^ill'is  enteritidi*  •ir-r^t'srene^. 
and  for  varieties  of  streptocix-cxi*.  In  nr^ne  *■>:  the  *^v.  •ampte:^ 
did  he  fiwl  a  Ijacillus  nhich  an*wene»l  in  *rif.«"riLt«r*^  to  everr 
one  of  the  tests  to  nhich  -n«>m'fcal"  Ijacillu^  iv,»li  t*  in  the 
laboratory  called  u|K»n  to  res|>ond.  Nevertheless,  in  three  r4  the 
samples,  Iwcteria  were  f«»un«l  r^-si>»>n»Hncr  in  •r;f-*:rilcnre  to  the 
majority  of  the-se  test's.  an»l  who'^*-  k;n*hir.  rher*^?  -r*^  :»*  '^^rinns 
coli  may  lie  thought  of  a^^  ••{•r^r.  Th»r-*-  •amj  l-^  wrre  *i-rivrt1 
from  the  three  ex|>erimental  s*>ils  which  at-f^arr^i  *.«.  havr  ""-een 
subject  to  most  re«'ent  and  m«>=t  r:»>rj!-idera'»  !»^  ^»  r::arrj.rr:at£«'>n. 
namely,  a  field  irrigate*!  ^'.ith  -^.*a^e.  Thame*  n.-i-i  a:  BlackrV'ar^. 
and  mud  from  the  liankof  the  River  t  rent  r*elrw  the ^rj: fall  of  an 
effluent  from  sewage  works.  Bacillus  enteriti*!?-  •j'^r-srene^  wa* 
found  <as  spores)  in  seven  of  the  ten  samples  :  in  the  three  already 
mentioned,  and  also  in  the  washinsrs  of  each  of  f.  .nr  ^-zh^r  ^>iU 
which  had  a  history  of  recent  or  remote  e\j»>*u re  to  »y:r.:arrL:r*ati'^>ri 
with  animal  organir  matter.  In  one  ^nif'Ie  '-f  rriar-Tr^l  mea^^low 
soil  spore's  of  this  ]iaci!lu«>  were  not  det^^tte»L  ^nri  they  a[jir.'eare*l 
also  to*l)e  absent  frrun  an  immanured  r<i*tFjre  ^.'11.  an^I  rrowi  a 
moorland  jjeat  soil.  Finally,  fir-m  tne  thr^*^  •arfi,p:e*  which 
yieldeil  liacteria  most  nearlv  re^t*>Ei*iir^  ciiltirriillv  yr''^r'.:l-.*  f/Au 
and  from  no  other  of  the  ten  -vilr  un^irr  •/fz-^rri::  .:■,  I>r.  H^/'i-ton 
obtained  streptoco<:ciL*  of  i.r*e  or  another  vviH-r*.y.  Tr.i-  Tir^iTjA- 
stance,  sucr^e-tinsr  a- it  dr*^-  a  ly-r-i^Ie  r-Iity.r.-:.::/ ''.e*»'-er;  the 
presence  of  -streptocriC'-'i-i  arrl  rer^er-*  •r.r.tarr.^r.a'r^f..  ?ia«  \*rf\ 
Dr.  Houston  t«>  some  further  tect^itiv.^  l^irr-.^riai  rriv-rr*.;;;ati^>r*  of 
water  supplie*.  an  account  or  whir-h  i.-?  gi'^-^ri  ->;;<irateiy  'oy  hirn 
in  Appendix  B.,  No.  6. 

It  is,  as  I  pr»inte<l  out   in  mv  la.<   vear'-   rei-^/r..  \u  all  pro^ia-  fkihULkrtnA 
bility   #/>/#-///  thir^e    |ier*on*  wh^»   r*-tain.  ^-r    repr<i»i',v'/r.    ju    rK^-ir  caSJ,* 
throats  streptinxKi-cu*    «r-arlatinae  that  are  able  ^^i  tii^-ir    T<-Vuni 


icsDicAL      home   from    hospital    to    infect   >vitli   scarlatina   other   person? 
Refokt.        hroii^ht  into  close  relation  with  them. 

This  subject,  "  lletum  Cases,"  has  in  1898-99  been  further 
gtiidied  by  Dr.  Mervyn  (iordon  (Appendix  B.,  No.  7).  First  he 
set  himself  to  scrutinize  anew  the  streptococcus  groups  of  micro- 
organisms, with  a  viv^w  to  the  better  differentiation,  for  hi? 
own  ])urposes,  of  strei)tococ(Mi<  scarlatinie  from  allied  bacteria. 
Having  acliieved  this  differentiation,  which  he  duly  sets  forth  in 
detail  for  the  guidance  of  other  observers,  he  ])roceedeii  to  exact 
and  sustained  ol)servation  of  the  streptococci  to  l>e  obtained  at 
various  intervals  after  scarlatina  attack  from  the  aural  and  nasal 
discharges,  and  from  the  throat-se<^retions,  of  persons  the  subjects 
of  that  maladv. 

The  results  obtained  bv  Dr.  Gordon  go  far  to  confirm  the 
inferences  that  had  been  provisionally  arrived  at.  In  no  single 
instancje,  out  of  twelve  cases  examined,  did  he  identify  the 
streptococ>cus  scarlatinie  in  the  earilisrluivtn'  of  scarlatina  con- 
valescents, such  ear-discharge  being  tested  at  periods  ranging 
between  one  dav  and  eiffht  weeks  from  its  commencement.  So 
too,  as  regards  nasal  disrhnrae^  tested  (again  in  twelve  cases)  at 
])eri(xls  varying  from  two  days  to  eleven  weeks  from  its  first 
appearance,  the  results  were  all  but  negative ;  in  only  two 
samjiles  of  this  material,  both  obtained  in  the  second  week  of  the 
discharge,  did  Dr.  (iordon  identify  the  streptococcus  scrarlatinae, 
and  in  each  instance  the  micro-organism  was  but  sparsely  i>re3ent. 
liut  as  regards  the  throat-secretions  of  scarlatina  convalescents 
the  evidence  is  altoGfcther  the  otlier  wav.  Eighteen  cases  were 
dealt  with  bv  Dr.  Gordon  in  this  connexion,  and  27  examina- 
tions  of  their  throats  undertaken.  Of  the  27  t(»sts  thus  ap])lied 
no  less  than  20  gave  ])ositive  result  as  regards  presence  of 
streptococcus  scarlatina^ ;  moreover  13  of  these  jjositive  results 
were  obtained  later  than  the  beginning  of  the  fifth  week  since 
attack — indeed,  in  two  instances  the  patient  was  on  the  point  of 
discharge  from  the  hospital. 

The  above  experience  goes  to  suggest  that,  as  we  had  begun 
to  suspect,  streptococcus  scarlatinas  is  present,  though  not 
abundantly  perhaps  in  many  instances,  in  the  throats  of  a  large 
proportion  of  scarlatina  patients  up  to  a  late  stage  of  their  con- 
valescence, and  even  after  seeming  complete  recovery.  Whether, 
however,  this  stre})tococcus  always  maintains  in  such  circum- 
stances its  fidl  virulence  is  open  to  doubt, ;  indeed  certain 
physiological  tests  by  Dr.  Gordon  of  this  micro-organism  when 
taken  from  the  throats  of  scarlatina  convalescents  tend  to 
reassurance  in  this  particular. 

bactbrio-  In  mv  report  for  last  year  I  i)ointed  out  that   in   bacterioloorv 

NATION  6v        we  have  a  ready  means  of  detecrtmg  contaminating  matters  in 
WATSB.  waters  which,  from  the  chemist's  point  of  view,  would  be  classed 

as  "  of  high  degree  of  puritv  "  ;  that,  for  instance,  taking  the 
presence  of  bacillus  coli  and  bacillus  enteritidis  in  a  water  as 
evidence  of  its  previous  sewage  contamination,  Drs.  Klein  and 
Houston  had  been  able  to  detect  these  microbes  in  a  liquid  to 


which  raw  sewage  had  been  added  in  the  small  proportion  of  only  mbdi 
1  part  in  20,(X}0  of  water.  During  1898-99  Drs.  Klein  and  ^k*?k 
Houston  have  (Ap{)endLx  B.,  No.  S)  made  further  test  of  their  — 

process,  applying  it  systematically  to  several  sorts  of  sewage,  and 
in  dilutions  ranging  from  1  :  1000  to  1 :  100,000.     As  before,  side 
by  side  with  their  bacterial  examinations  of  these  dilute  sewage 
samples,  they  have  employ e<l  tlie  usual  chemical  tests  as  a  check 
to  their  other  pro<'edure.     But   their  main   object   has  l)een   to 
learn  whether  under  their  bacterial  testings  the  ratio  of  bacilbis 
coli  to  bacillus  enteritidis,  and  the  nitios  of  Imth  tliese   bacilli   to 
the  total  aerobic  microbes  of  all  sorts  in  the  raw  sewage,  remainetl 
constant,  or  nearly  so,  for  eai'h  sample  in  each   of  its  several 
dilutions.     Incidentallv  onlv  have   thev  sousrht  to  ascertain  how 
far  the  biological  qualities  of  a  given  sewage  afford  index  of  the 
general  character  of  *uch  sewage  ;  whether,  for  instance,  sewage 
comprising  much  manufacturing  refuse  can  l)e  readily  differen- 
tiated biologically,  again  in  each  of  several  dilutions,  from  every 
day  domestic  sewage. 

So  far  as  their  main  object  is  concerned,  Drs.  Klein  and 
Houston  would  seem  to  have  attained  a  considerable  measure  of 
success.  From  Table  II.  of  their  report  it  api>ears  that  for  a 
given  sample  of  sewage  their  bacterioscopic  processes,  whatever 
the  dilution  (and  provided  always  a  sufficient  amount  of  sample  be 
dealt  with),  yield,  as  regards  relative  amount  of  bacillus  coli  and 
bacillus  enteritidis,  data  fairlv  in  accord  with  the  alreadv 
observed  facts  respecting  the  i*aw  sewage  of  exj^eriment.  At  the 
same  time  the  facts  of  the  table  give  small  promise  that  as 
between  one  class  of  sewage  and  another  class  of  sewage  their 
bacterial  method  can  afford  anv  sufficient  basis  of  differentiation. 
Not  only  is  the  proj)orti(m  of  bacillus  coli  and  of  bacillus 
enteritidis  to  total  arrobic  microbes,  as  also  the  ratio  of  these  two 
bacilli  to  one  another,  found  to  varv  within  verv  wide  limits 
in  sewage  of  difTereut  origin,  but  each  separate  sewage  would 
seem  to  possess  in  these  respects  its  own  flora  ;  so  that  any 
inference  as  to  the  general  character  of  a  j>olluting  sewage, 
from  the  greater  or  less  abundance  of  bacillus  coli  and  of 
bacillus  enteritidis  in  a  water  contaminated  thereby,  would  seem 
to  be  altogether  precluded. 

In  Apj)endix  C.  I  submit  a  Joint  RejKjrt  on  the  Histology  histoix 
of  Vaccinia,  by  Dr.  8.  Monckton  Co])eman  and  Dr.  Gustav  ^^^^ 
Mann. 

The  investigations  on  which  the  rej>ort  is  based  were  not 
made  for  the  Board  in  connexion  with  the  usual  Treasurv  grrant 
for  scientific  ])urposes.  It  was  freely  placed  at  the  disposal  of 
the  Board  by  the  authors  ;  and  having  regard  to  the  gi*eat 
interest  and  imjKjrtance  which  attach  to  the  subject  to  which  it 
affords  so  interesting  a  contribution,  it  was  at  once  decided  to 
accept  the  report,  and  to  reproduce  it  in  the  form  of  an 
appendix  to  their  Annual  volume,  in  the  belief  that  it  will  aid 
in  the  elucidation  of  some  of  the  problems  relating  to  the 
histology  of  vaccinia  which  have  hitherto  remained  unsoWeA, 
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In  Appendix  D.  will  be  found  an  Index  to  the  Local  In- 
spections of  Medical  In.^pectors  since  the  date  of  the  formation 
of  the  Hoard.  It  has  been  compiled  in  the  Medical  Depart- 
ment, and  it  is  certain  to  be  of  value  for  administrative  purposes 
within,  if  not  also  beyond,  the  offices  of  the  Board. 

I  have  the  honour  to  be. 

Sir, 
Your  obedient  Servant, 

RICH?   THORNE   THORNE, 


December,  1899. 
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APPENDIX  A. 


No.  1. 
DiGBST  of  the  Vaccination  Oppicers'  Returns  with  r^ard 

to  Children  whose  Births  were  registered  in  the  Year  1896. 

The  following  is  a  summary  of  the  twenty-fifth  annual  return 
under  the  Vaccination  Act,  1871.  Of  914,205  births  returned  to 
the  Board  by  the  several  vaccination  officers  in  England  and 
Wales  as  registered  during  the  year  1896,  the  number  which,  at 
the  time  the  return  was  made,  had  been  registered  as  successfully 
vaccinated  was  602,922  (being  66'0  per  cent,  of  the  whole),  and 
the  number  registered  as  having  died  un vaccinated  was  99386 
(or  10*9  per  cent,  of  the  whole).  Of  the  remaining  211,897 
children,  2,885  (or  0*3  per  cent  of  the  whole)  had  been  registered 
as  insusceptible  of  vaccination  ;  5  (or  0*0005  per  cent.)  as  having 
contracted  small-pox  before  they  had  been  vaccinated  ;  14,682 
(or  1*6  per  cent.)  as  having  their  vaccination  postponed  by 
medical  certificate ;  leaving  194,325  (or  21*3  per  cent.)  as 
"removed,"  "not  to  be  traced,"  or  otherwise  unaccounted  for. 
If  from  the  914,205  births  returned  by  these  officers  deduction  be 
first  made  of  the  deaths  that  took  place  before  vaccination,  it 
it  appears  that  of  the  surviving  814,819  children,  there  were 
registered  at  the  time  of  the  return  74*0  per  cent,  as  successfully 
vaccinated  ;  0*4  per  cent,  as  either  insusceptible  of  vaccination,  or 
as  having  had  small-pox  ;  and,  including  1*8  per  cent,  as  under 
medical  certificate  of  postponement,  25*6  per  cent,  as  at  that  time 
not  finally  accounted  for  as  regards  vaccination. 

The  proportion  of  cases  not  finally  accounted  for  in  England 
and  Wales  for  1896  is  22*9  per  cent ;  in  the  metropolitan  letTxnia, 


s 


LFT.  A^a,  L  26*4  per  cent. ;  in  the  provincial  retnms,  22*3.  Of  the  registered 
births  of  the  25  years,  1872-1896,  the  proportion  not  linally 
accounted  for  in  regard  to  vaccination  in  each  year  respectively 
has  been  as  follows  : — 


Iffaitof 
flLcen' 


Metropolis. 

Best  of 
England. 

Metropolis. 

Beet  of 

England. 

1872 

8*8 

4-6 

1886 

7*0 

5*5 

1873 

8*7 

4-2 

1886 

7*8 

6*1 

1874 

8*8 

4-1 

1887 

9*0 

6*7 

1875 

9-3 

3'8 

1888 

10*3 

8*2 

1876 

6-5 

4'0 

1889 

11*6 

9*6 
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7*1 

4*1 

1890 

13*9 

10*9 

1878 

7*1 

4-3 
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16*4 

12*9 

1879 

7*8 

4*5 

1892 

18*4 

14*3 

1880 

7*0 

4*6 

1893 

18*2 

16*7 

1881 

6*7 

4*5 

1894 

20*6 

19*0 

1883 

6'6 

4*5 

1896 

24*9 

19*8 

1888 

6-6 

4*9 

1896 

26*4 

22*3 

1884 

6*8 

5-3 

In  1896  the  proportion  of  cases  nnacconnted  for,  after 
deduction  of  the  postponed  cases,  in  the  Metropolis  and  in  the 
rest  of  England,  was  24'9  and  20*6  per  cent,  respectively. 
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Betnzni.  1896w 


Bbtubks,  1896. 


s 


i 


5 


I 
1 

Pi 

a 
o 

1 


a 


1 


BEDFORD. 

AmpthiU  .. 
Bedford     .. 
BiKfrleawade 
Leighton  Bazzard 
Luton 
Wobarn     .. 


BBBKS. 

Abingdon 

Bradneld 

Easthampstead 

Fanngdon 

Hnnfferiord  and  Bamsbory.. 

Stfaidenhead       

Newbnry 

Reading 

Wallingford        

Wantage 

Windsor 

Wokingham       


BUCKINGHAM. 

Amereham 

Aylesbury 

Bnckingniam 

Eton 

Newport  Fagnell 

Winslow 

Wycombe 


CAMBRIDGE. 

Cambridge 

Oaxton  and  Arrington 

Chesterton 

Ely_^ 

Linton       

Newmarket 

North  Witchford 

Whittleeey 

Wi&bMh 


354 
1,320 

772 

462 
1^27 

225 


4.460 


469 
442 
365 
359 
439 
606 
531 
1326 
336 
472 
911 
449 


7^7 


564 

647 
801 
786 
744 
209 
1^ 


4^23 


930 
246 
790 
534 
321 
926 
472 
218 
842 

5,278 


106 
146 
51 
19 
33 
61 


407 


418 
395 
310 
279 
393 
431 
431 
1,136 
289 
390 
741 
341 


5^ 


217 
577 
244 
666 
620 
26 
530 


2,780 


647 
228 
597 
874 
274 
806 
413 
196 
680 


I 
2 


1 

8 


3 


24 


1 
4 

1 
4 
2 


13 


2 


9 


36 
144 

85 

34 
214 

18 


531 


36 
29 
20 
24 
26 
66 
48 
223 
30 
45 
60 
26 


623 


52 
43 
19 
63 
64 
21 
119 


381 


74 
11 
66 
44 
29 
76 
47 
20 
92 

459 


3 


4 

4 

6 

23 

12 

8 

25 

48 

3 

4 

11 


148 


1 

13 
3 

7 
9 

•  • 

7 


40 


12 

6 
5 
2 

12 
2 
1 

13 

53 


210 
1,028 

636 

409 
1.090 

146 


3,518 


11 
13 
27 
32 
8 

113 
26 

411 
14 
32 

•92 
79 


858 


283 

10 

34 

46 

149 

162 

625 


1,309 


193 

6 

121 

109 

16 

30 

10 

2 

54 

541 


'I 


^.•3 


a 

s 


59"3 
78*0 
82'4 
88'5 
82-1 
64'4 


78*9 


3*3 
3*8 
90 

15'8 
4*6 

W9 
9*6 

25*1 
51 
7'6 

irs 

17*6 


140 


51-3 
3*6 
12*3 
6*7 
21*2 
77*5 
49*3 


29*8 


22*0 
2*4 
16*1 
21*3 
5*6 
4*5 
2*5 
1*4 
8*0 

11*3 


BXTCB)n.UM. 


SIS 


li 


Choster  .. 
CoaeleloD.. 

Slacclesaald 

Korthvich 
KoDCom  . . 
Stockport 


OORNWALL 


CDMBEKLAND, 

^Uton-with-a«rrlgiU . . 
KooUe       

CockermoDlli 

Pnnrtlh      .!        !1        '.'. 

VbttctuTen 

WIpon 


IJBHBT. 

i*boiinio 

CUi«I-iin-1e-Fiith 


FP.  A^  No.  L 
tigestof 

lofenmii  1808L 


Betubns,  1896. 


oi 


m 


t 

a 


•s 

Q 


DEVON. 

Azminster  

Barnstaple         

Bideford 

Crediton 

East  Stonehouse 

Exeter       

Holsworthy       

HonitoD 

KinfiTsbridge       

Newton  Abbot 

Okehampton 

Plymoutn 

Hympton  St.  Mary     . . 

South  Molton 

Stoke  Damerel 

Tavistock 

Thomas,  Su        

Tiverton 

Torrington         

Totnes       


DOB8ET. 

Beaminiter        

Blandford 

Bridport 

Oeme        

I>orche8ter         

Poole         

Shaftesbnry       

Sherborne  

Stxmninster 
Wareham  and  Pnrbeck 

Weymouth         

Wimbome  and  Cranbome  .. 


DURHAM. 

Anckland 

0hester-le-8treet 

Darlington         

Dnrham 

Easington 

Gateshead 

Hartlepool         

Houghton-le-Spring   . . 

lAnohester         

Sedgefleld 

Souih&hieldB 

Stockton 

Snnderland        

Teeadale 

Weardale 


16,580 


258 
298 
317 
140 
501 
943 
301 
260 
218 
414 
977 
470 


5,097 


3.181 
2,174 
1,129 
2,528 
2,073 
5,566 
2.565 
1,577 
2,612 
794 
6,334 

'mi 

6,015 
605 
465 

38,925 


326 
886 
487 
386 
344 
746 
233 
447 
378 

1,585 
342 

1.806 
646 
322 

1,169 
658 

1.055 
633 
298 
971 


13,506 


227 
208 
292 
128 
424 
605 
246 
217 
186 
377 
560 
361 


3,821 


1,921 

i.ni 

322 
1,946 
1.769 
24^71 
2,045 
1319 
1.896 

672 
3,600 
1,568 
4307 

291 

373 

26,103 


3 
2 

•  • 

2 
9 

•  • 

2 

•  ■ 

6 

•  • 

14 

•  • 

1 

12 
4 
1 
2 

•  • 

2 


60 


11 


4 
10 

•  • 

9 
4 
6 

19 
8 

11 
1 

17 
6 

21 


117 


27 

100 
62 
27 
62 

130 
17 
27 
40 

139 
33 

331 
63 
31 

145 
61 

111 
56 
14 
67 


1.512 


19 
37 
16 
9 
35 
89 
23 
20 
26 
19 
72 
28 


393 


391 
279 
187 

233 
772 
233 
191 
321 
86 
624 
237 


80 
41 

4,640 


i 
41 
16 

5 
14 
.30 

1 

5 

4 
25 

8 
51 
16 

7 
91 

4 
96 
10 

2 

4 


437 


4 
11 
3 
2 
6 
7 
9 

•  a 

I 

6 

•  • 

9 


67 


69 
49 

•  • 

43 
28 

•  • 

42 

21 

34 

6 

165 

46 

180 

8 

10 

692 


G 


IS 

36 
12 
10 
69 
60 

•  • 

13 

9 

37 

22 

4U9 

86 

6 

167 
19 
43 
27 
12 
16 


1,066 


8 
42 

3 

1 

36 

238 

22 

23 

5 

13 

345 

79 


815 


806 
125 
920 
262 

49 

2,417 

226 

38 
348 

30 
928 
160 
808 
226 

30 

7378 


64 
7*2 
4-9 
3*5 

16*9 
9*2 
0*0 
S'6 
S'O 
3*6 
7*4 

17*6 

14*4 
3*5 

16*4 
3*6 

10*6 
51 
4*3 
1*9 


9-1 


4*7 

17*8 

1*9 

2*1 

8*4 

26*0 

10*3 

8*8 

2-« 

4*3 

35*3 

18*7 


17*1 


272 

8*0 
64'4 
121 

3*7 
43 '4 
10-4 

37 
14*6 

4*4 
20*5 
10*2 
16*4 
38*7 

8*8 

20*7 
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a 

o 

s 


a 


I 

m 


ESSEX. 

fifllericay  

firmlntree  

Chelmsford        

Colchester  

Diinmow 

j|pplng 

Hatetead 

lejcden  and  Winstree 

^aldon 

Ong&r       

Orsett       

Bocliford 

Bomford 

2»0!ron  Walden 

Tpn<irmg 

W'evtBam  


GLOUCESTER. 

BjWJ'*^'  :: 

OEielteoham 

Cliipping  SodbTiry 

^5®nc€gter 

i>nr«ley 

Sr^oncerter  ..       [', 

r*«went     .. 

^orthleach 

8tow-on-the-Wold 
otrotid 

Tetbmy    .. 

Tjwkesbnry 

Thornbury 

^bury-on-Scvem 

JpeateDhnrgt    .. 

"inchoomb 


HEBEFORD. 

Bromyard 
Oore 

l««ford ..    ;;    ; 

frartoa 

I^dbnry    . . 

Jeominster 
''•obley    ,. 


471 

394 

4 

29 

14 

30 

9*3 

836 

529 

•  • 

63 

31 

12 

6-8 

872 

743 

2 

57 

17 

63 

8D 

1,003 

689 

2 

97 

13 

222 

23-4 

368 

319 

•  • 

19 

2 

19 

6'8 

723 

619 

3 

55 

13 

33 

6*4 

396 

333 

•  • 

34 

9 

19 

71 

603 

636 

•  • 

34 

10 

13 

3-9 

832 

652 

1 

38 

6 

36 

6-5 

269 

223 

•  ■ 

24 

9 

13 

8-2 

906 

306 

•  • 

105 

28 

468 

647 

1403 

662 

4 

107 

30 

310 

30-? 

2.070 

1,386 

5 

212 

45 

422 

22^ 

400 

366 

2 

24 

2 

26 

6-8 

1^1 

1,018 

2 

108 

20 

75 

7-8 

15.411 

10,047 

68 

1.535 

463 

3.298 

24*4 

27.072 

18,680 

^ 

•  • 

2.639 

711 

5,049 

21-3 

5372 

1 

1 

! 

4,000 

17 

•  • 

601 

475 

779 

21*4 

1,460 

1,021 

1 

207 

2 

219 

15-2 

1.2i8 

553 

5 

146 

•  • 

524 

42-7 

468 

343 

2 

30 

7 

86 

19-9 

509 

413 

3 

35 

•  ■ 

68 

11-4 

302 

128 

•  • 

16 

5 

163 

52-3 

1,509 

695 

29 

3 

167 

18 

697 

40*3 

243 

190 

1 

24 

7 

21 

11-5 

222 

186 

•  • 

19 

•  • 

18 

8-1 

204 

162 

2 

16 

2 

82 

167 

868 

219 

2 

88 

8 

641 

677 

186 

98 

•  • 

21 

1 

66 

36-0 

366 

133 

2 

39 

2 

179 

51-0 

434 

366 

•  • 

32 

7 

30 

8-5 

693 

76 

•  • 

52 

•  ■ 

566 

817 

163 

101 

•  • 

17 

11 

24 

22-9 

239 

197 

•  • 

.  1   18 

10 

14 

10-0 

16,025 

8368 

64 

3 

1,528 

565 

4,007 

30-4 

316 

250 

1 

•  • 

22 

14 

29 

13-6 

205 

158 

1 

23 

9 

14 

11-2 

874 

757 

1 

70 

11 

35 

6-3 

288 

237 

2 

26 

7 

16 

8-0 

374 

324 

1 

26 

4 

19 

6-1 

320 

276 

1 

24 

6 

13 

6-9 

491 

416 

1 

37 

10 

28 

77 

188 

160 

•  • 

8 

17 

1 

10 

0-9 

3,066 

2,677 

•  • 

246 

62 

184 

7-4 

1 

1 

BsnJBMS,  1886. 


HEETS, 
Allan*.  Bt. 

BlHbop  Storttord 
BanllDEtord 
Htttflpia     .. 
Bemel  Hempstead 
Hertford  .. 
Hilohin      .. 

Ware 

Wotforf    .. 


HnNTINGDON. 

BnntlngdoD 

Ive^St 


SENT  (BxTR^  Vxraa- 
politanX 

ARhtord.Gas(     .. 
Adifora.Weat    .. 

Brtdre 

Bramlar 

Obnterlnirr 
QiBDbnKik 
DuUord 

KMVy 

PuTcnluiin 
anLVSMud  Bnd  Millon 
HoUiuirbOBiD 

HaldilADa" 

MrtlL-i" 

Medway 

HIltOD  

Bomney  Manh.. 

Bevenonkii 

Bbeppey   

TeDtOTdca 
ThaneL  Ua  ol   .. 
ToDbrMis 


Atkby'diMa-ZaDi'h 


Bkby        '. 
BigcWf  .. 


Iflllsnroith 
Kukst  Boiwortti 
XlflLct  EkTborQugb*. 


& 


DtiCHttf 


ills 

|8S8 


iJ».A^Ko.L 

IHlertoI 


BBTDBNS,  UM. 


J   il 

I   'l 
I   I? 


111- 

I  ill 


LINCOLN— ( 

Orlmsby  . . 
EolbeMh  ,. 
HoTDoaalle 
Lincoln 
Loath 
SleBfortl  .. 
SjwMinit  .. 
SpUiiby  .. 
Stainlord  .. 


SrentFord  .. 
HcDdon 


MONMOUTH. 
AbennveDnv 
BedvcDty 

Chepalow 

Honmoiith 

Pamypool 


NOBPOLK. 

ATlabOiin 

Blnfleia 

DepvKde 

Docking 

DovDhuu 
ErplDHbam 
Pftrth.8t. 

Flega.  Bajit  and  Went . . 

Freel>rtdse  Lynn 
OnlltcnMK 

Henitcad 

Kinn'BLTnn 

LoddOD  and  ClaTerinff 

Milfard  and  LaundlWh 

Norwk-h 

SmBtlbnrEb 

SWBlThaii] 

ThBtford 

WalainebBm 

Waylaod 

Tarmontta,  Oteat 


BRURNa,iaN. 

— 

. 

> 

f 

1 

i 
1 

3 

1 
1 

1 

NOETHAMPTON. 

KcirthuiipMD 

Oundle 

^»»pnon 

i 

i 
1 

W08 

in 

!•    1     - 

4E 

i 
1 

1 

177 

1 

1 

SI 

i 

1.41S 

1 

B8- 

tfiOi 

UBO 

' 

1.071 

SB 

M05 

«S-T 

S«QBTBtniBBBLA.MD. 

i 

i 

230 

1 

i 
1 

ii 

M 

i 

'1 

is 

50 

■ 

ID 

». 

IB 

1 

?1 

VgXl 

U38B 

4 

isxi 

H5 

1751    1    170 

KOniKGBAM. 

W.    :: 

UMG 

5350 

■Si 
■•S8 

L483 

iS 

1 

i 

4 

848 
30 

1 

«0 

S 

Ifl 

XOIJ 

17«T 

BJ<a 

2» 

USO 

Xa 

8.080 

410 

te°"T::    :: 

^•r.    ::    :: 

hj  I  I  ;; 

2? 

i 

i 
1 

8» 

i 

i 

34 

1 

1 
S 

'i 
1 

87-8 

1 

T-4 

uu 

3,fc9 

14 

<!1 

4fi 

» 

»-T 

u 


DigMtQf 


BBTUBZIBl  IBM. 


4 

a 


> 


& 
'd 


3' 
3 


I     ^ 

3  ^ 


I 

3 


•C         —  s 


1 

o 
"a 

i 

> 

a 

3 

a 


• 

1 

a 

1 

o 

a 

3 
1 

a 

1 

1 
> 

<3 

lilTLANO. 


Uppittuhibui 


IVT 


» 

U 


8 
1 


M 


4I» 


SALOP. 

▲whMn 
OHtUni«>Hh 

CUKtbiiry  M«>Hltiwr 

LitilUiw 
Mliiili*)«jr    .. 

0»wviilry    . 
Wmui 


ui 


SMI 

7W    I 


L09i 
3tt 

UM 
UV 

<IU5 


a» 


I 

I 


5 

I 
1 
I 


108 

10 
31 
U 


4ti 


101 

sr 


4M       \4,^        U    I 


9 


8 
17 


3 

•  • 

6 

5 
3 
I 

18 
7 

U 
8 
I 
I 


107 


SOMRRSNT. 


Bmh 

Bviliiitiinti*r 
Bri<lirwiil«r 

DnlTi»rttiQ . . 
Frunitf 
KvymihAni 
UuiffDDrl  .. 

Tkonlim 
WetUnirkm 
WetUi 
WmitoD     . . 

WilUHMltoQ 

TvoTtl 


aOUTHAMPTON. 


Alrenford  .. 

Alton 

Alvcratoke 

Andovftr    . . 

Bftningiitoke 

CatheiinfTton 

OhrlHtchnrcb 

Droxfonl  .. 

FftrahAm   . . 

Fcrdingbrldffe 


15 
117 


10 

15 

I 

1 


15 
10 

4 
10 

4 

la 


153 
3(H 


418 

511 

78 

1J61 


401 

in 


130 

•  • 

•  • 

331 

«  • 

737 

3 

335 

3 

337 

3 

Si 

•  • 

815 

9 

341 

•  • 

418 

3 

151 

•  • 

5 
38 

m 

31 

33 
15 
127 
3D 
31 
10 


I 


1 
3 
3 
15 
5 

«  • 

48 
1 
3 


7 
16 

4 
U 
33 
t! 
U 
18 
31 
378 

3 

n 


708 


18 

148 

1 

101 

423 

43 
108 

48 

3ft 

m 

13 
34 


SJU 


7 
IT 

IS 

48 

148 

8 


8 

0 

19 


61 
T-9 


8*0 


U'O 
8-1 
0*0 
6-7 

14-3 
1*5 
31 
8-1 
8-9 
5-7 
5*7 

13*4 

51*4 
1-3 
5*3 


U'8 


8r7 

n*8 

37*0 

39*8 

3*7 

n*7 

1*6 
18*8 
il'i 
IS-3 
37*3 
5*8 
9*4 

*R 

9*4 

n*8 


M*8 


5-3 

7^ 
3*3 

13*9 

39*4 

7-9 

39*8 

r% 
n 

5*8 


*  No  r«tarn  relatloff  to  ohUdnn  bom  in  the  CThrn 
TaT  1898  htm  boon  rttivwi.   The  nnmbcr  of  biztha 


of  the  ClvB  Uatott  dviiac 
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s 


I 

9 


I 

QQ 


SODTHAMPTON^«mt 

Hartley  Wintney 

Havant 

HnnieT 

KingBclere 

Lrminston         

NewForeai        

Peterafield 

FdrUea  Island 

Bin^wood 

EoxDsey 

Soathampton 

Bonth  Stoneham 

Stockbridge       

Whitchiuxsh       

Wight.Iideof 

WtiMdiester,  New 


STAFFORD. 

BmioD-oiHTreiit 

Cannock   

Uheadlo 

I.eek  

Lichfield 

Newcastle-ander-Lyme 

Beifldon 

Stafford 

8toke-apon-Trent 

8tone         

Tain  worth  

TJttoxeter 

^aleaU 

West  Bromwich 
l^olstanton  and  Burdem 
VTolTerbampton 


SUFFOLK. 

BlytMnff 

IBcwmere  and  Clavdon 
But  si  EdmonoB 

<?osiord 

Sartismere        

Soxne       

Iwwich 

laildenhall         

Mitford  and  Lothingland 
Flomeigate 

Risbn^e 

Samford 

Stow  

Bndbory 

Thingoe 

Wanfff  ord 

Woodbridge       


713 
261 
99 
343 
344 
383 
276 

i930 
164 
256 

1^12 

1395 
156 
109 

1,949 
762 


19482 


2,796 

1,468 

763 

1,239 

1,250 

1355 

471 

887 

6,116 

667 

701 

386 

3,964 

5^57 

3,640 

5.087 


84,804 


700 
397 
419 
433 
366 
322 

1,794 
224 

1,245 
543 
456 
322 
649 
744 
413 
409 
649 


9,983 


647 

232 

91 

233 


320 

236 

4,329 

227 
1,668 
1,437 

132 

140 
1,626 

627 


15,614 


1462 

1,036 

604 

966 

1,058 

1,219 

348 

746 

3,884 

651 

461 

292 

1,826 

1,353 

2,726 

1,894 


20,1G3 


642 
339 
347 
381 
306 
297 
662 
210 
1,001 
453 
382 
279 
489 
614 
386 
369 
530 


7,668 


2 

•  ■ 

3 

•  • 

1 

•  • 

26 


18 
9 

•  • 

1 
9 
1 


89 


2 


12 
2 
3 
2 
9 
1 
2 

•  • 

19 
16 

•  • 

14 


82 


1 
1 

7 

•  ■ 

4 


31 


1 


■8 
5 


a 

•v. 

a 

-a 
a 


67 
17 
4 
9 
21 
19 
18 

476 
13 
14 

230 

184 
13 
11 

132 
66 


11,663 


360 

159 

79 

1130 

121 

118 

36 

73 

760 

66 

61 

37 

649 

726 

507 

792 


4,663 


41 
27 
39 
39 
29 
17 

242 
10 

100 
49 
49 
26 
48 
66 
19 
41 
46 


18 
4 
2 
1 
3 
8 
3 

31 

>  • 

3 
16 

56 

4 

8 

83 

15 


333 


3 
7 
5 

86 

30 

1 

3 

19 

63 

12 

15 

7 

33 
86 
26 
87 


472 


8 
6 
19 
6 
2 

•  • 

6 

•  • 

36 
6 
6 
3 
3 

18 
1 
1 

12 


117 


89 

6 

2 
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nu 

KrBofl-L 
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UNION. 

No.  of  Vaccination  Dis- 1 
tricts  in  the  Union.     1 

No.  of  Public  Vacci- 
nators recommended 
for  Award. 

Range  of  Awards 
in  each  Union. 

Total  Sum 

awarded 

in  each 

Union. 

Medical 
Inspector. 

Minimum. 

MaximuuL 

Forden 

4 

1 

£    8. 

d. 

£    8. 

m  m 

d. 

£  8.  d. 
8    5    0 

Dr.  Wheaton. 

Fnlham 

3 

3 

94    4 

0 

100    4 

0 

293  13    0 

,,    Sweeting. 

FyldOfThe 

5 

4 

2    2 

0 

14    3 

0 

28    9    0 

M    Fletcher. 

Qarstang 

3 

3 

8  16 

0 

7  16 

0 

17  18    0 

Dr.  Fletcher. 

Qateshead 

5 

4 

9    1 

0 

29  18 

0 

67  13    0 

M    Mivart 

George's,  St    .. 

3 

3 

2  17 

0 

48  12 

0 

81    0    0 

H    Sweeting. 

Giles,   St,    and    St 
George,Bloom8bmy. 
Godstone 

1 
5 

1 
4 

•  • 

2  14 

0 

•  • 

4    8 

0 

9  10    0 
14    0    0 

Do. 
Do. 

Goole 

4 

2 

1    4 

0 

13  17 

0 

15    1    0 

„    Reece. 

Grantham 

7 

7 

2    8 

0 

11  14 

0 

4111    0 

„    Mair. 

Greenwich 

2 

2 

37    9 

0 

73    3 

0 

110  12    0 

„    Sweeting. 

Guildford 

8 

8 

2    7 

0 

13    6 

0 

57    6    0 

Do. 

Hackney 

4 

4 

7  16 

0 

15    0 

0 

43    5    0 

Dr.  Sweeting. 

Hatotead 

5 

5 

1  11 

0 

9    6 

0 

20  14    0 

„   Mivart 

Hambledon 

5 

5 

3  16 

0 

9    8 

0 

29    5    0 

„    Sweeting. 

Hampstead 

1 

1 

•  • 

•  ■ 

16    1    0 

Do. 

Hardingstone.. 

3 

2 

0  14 

0 

3    5 

0 

3  19    0 

„    Buchanan. 

Hartlepool 

3 

3 

6  18 

0 

46  17 

0 

87  12    0 

„    Mivart 

Hartley  Wintney     . . 

7 

7 

1  11 

0 

8  14 

0 

37    8    0 

Mr.  Royle. 

Haiilingden 

5 

3 

7    7 

0 

22  15 

0 

39U    0 

Dr.  Fletcher. 

Hastings 

2 

2 

4    0 

0 

38    0 

0 

42    0    0 

„    Bruce  Low. 

Hatfield 

3 

2 

1  14 

0 

6  14 

0 

8    0 

„   Thomson. 

Headington    .. 

2 

2 

10  12 

0 

16  11 

0 

27    3    0 

„    Bulstrode. 

Hemel  Hempstead  .. 

4 

3 

215 

0 

5    6 

0 

13    4    0 

„    Thomson. 

Hemsworth 

4 

3 

1    6 

0 

18  13 

0 

29    5    0 

„    Reece. 

Hendon .. 

5 

4 

1    7 

0 

20    3 

0 

31    1    0 

„    Sweeting. 

Henley  .. 

6 

6 

2  11 

0 

12    2 

0 

30  17    0 

»    Bulstrode. 

Henstead 

6 

4 

1    2 

0 

312 

0 

813    0 

n   Oopeman. 

Hertford 

6 

2 

5  11 

0 

12  16 

0 

18    7    0 

n   Thomson. 

High  worth  and  Swin- 
don. 

4 

1 

•  • 

•  • 

5    9    0 

„   Johnstone. 

Hitchin 

5 

4 

6    2 

0 

18    1 

0 

37    1    0 

„   Thomson. 

Holbeach 

6 

4 

0   4 

0 

1  13 

0 

4    9    0 

„   Mair. 

Holboni          ••       •. 

ft 

5 

1   6 

0^ 

0 

»f 

0 

pi   2   0 

„  Sweeting. 
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UNION. 

No.  of  Vaccination  Dis- 
tricts in  the  Union. 

No.   of  Public   Vacci- 
nators recommended 
for  Award. 

Bange  of  Awards 
in  each  Union. 

Total  Sum 

awarded 

in  each 

Union. 

Medical 
Inspector. 

MinimunL 

MaximuuL 

lloUworthy    .. 

5 

4 

£    8. 

2   0 

d. 
0 

£    8. 

10  15 

d. 
0 

£  «.  d. 
20  18   0 

Mr.  Boyle. 

Holyhead 

3 

3 

7  14 

0 

10    6 

0 

26    2    0 

Dr.  Wheaton. 

Iloniton 

IS 

6 

1    6 

0 

16    6 

0 

40  16    0 

Mr.  Boyle. 

Horsham 

7 

0 

2    1 

0 

9   5 

0 

31    3    0 

Dr.  Beece. 

Houghton-le-Si>ring . . 

3 

3 

10    6 

0 

14    9 

0 

35    9    0 

n    Mivart. 

Hudderafleld  .. 

16 

9 

2  10 

0 

21    6 

0 

89  17    0 

n    Beece. 

Hnngerford  and 

Ramsbory. 
Huntingdon    .. 

6 
5 

2 

6 

2  10 
4    5 

0 
0 

5    5 
9    4 

0 
0 

7  16    0 
31    4    0 

„   Bulstrode. 
„   Thomson. 

Hurtdey 

1 

1 

•  ■ 

•  • 

6    2    0 

Mr.  Boyle. 

Ives  St 

5 

4 

3    0 

0 

8  11 

0 

23    1    0 

Dr.  Thomson. 

Kendal 

9 

8 

119 

0 

12    7 

0 

41    5    0 

Dr.  Fletcher. 

Kensington     .. 

3 

4 

22  10 

0 

37    4 

0 

112  14    0 

M   Sweeting. 

Kettering 

5 

•  • 

•  • 

•  • 

•  • 

n    Buchanan. 

Kingsbridge    . . 

7 

6 

112 

0 

6    8 

0 

24  17    0 

Mr.  Boyle. 

Kingsclere 

3 

3 

4  10 

0 

12  16 

0 

22  16    0 

Da 

Kings  Norton  . . 

7 

7 

0  18 

0 

44    9 

0 

ILJ    4    0 

Dr.  Wheaton. 

Kingston-on-Thames 

11 

11 

1  13 

0 

30    9 

0 

104  10    0 

„    Sweeting. 

Knij.'hton 

5 

4 

1    4 

0 

1  13 

0 

5    7    0 

„    Mair. 

Lambeth 

5 

5 

10  14 

0 

59  17 

0 

314  15    0 

Dr.  Sweeting. 

J..ampeter 

2 

2 

8    9 

0 

9  17 

0 

18    6    0 

„   Mair. 

Lnnehoster 

4 

2 

14  19 

0 

41    2 

0 

66    1    0 

„    Mivart 

Leeds 

7 

6 

1    6 

0 

64    2 

0 

171    5    0 

„    Bruce  Low. 

Leigh 

3 

3 

12    4 

0 

38    7 

0 

76  13    0 

H   Fletcher. 

Ix^xdenand  Winstree 

10 

9 

1  19 

0 

11  19 

0 

49  18    0 

„    Mivart. 

Liverpool 

3 

3 

40  10 

0 

96    3 

0 

194   4    0 

,,    Fletcher. 

Llnnfyllin 

5 

4 

3  17 

0 

8  17 

0 

2418    0 

„   Wheaton. 

Ll:inrwBt 

3 

3 

5    4 

0 

10    2 

0 

20  11    0 

Do. 

J/>ngtown 

2 

1 

•  • 

•• 

5   0    0 

„    Fletcher. 

Mncclcsfleld    .. 

6 

4 

119 

0 

37  18 

0 

48    3    0 

Dr.  Wheaton. 

Machynlleth  .. 

4 

8 

415 

0 

6   8 

0 

16    8    0 

Do. 

M!&idenhead    ..     ^ . 

8 

8 

1 

1^* 

' 

0 

1 

14  14 

0 

,99    0   0 

n   Bulstrodii. 
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No.  of  Vacoination  Die- 1 
tricts  in  the  Union.    | 

If 

Bange  of  A  wards 

Total  Sum 

UNION. 

No.  of  PubUc 
natorsreoomi 
for  Award. 

in  each  Union. 

awBided 
in  each 
Union. 

Medical 
Inspector. 

Mlnltnnm 

Maximum. 

Maldon 

8 

8 

£    f. 
114 

0 

£  : 
12  18 

d. 
0 

£  JL  d. 
60  11   0 

Dr.Mivart 

ICalmeabury  .. 

4 

1 

•  • 

•  • 

6   8   0 

«   JohnstoiMb 

Manehesler 

3 

8 

26   9 

0 

8S    6 

0 

132   0   0 

.   Fletcher. 

Mftltnham  and  Trow- 
bridgo. 

3 

a 

1 
2 

•  • 
412 

0 

•• 
9  10 

0 

4   4   0 
14   8   0 

Do. 

Meriden 

3 

3 

2    8 

0 

718 

0 

10   1   0 

Mr.fioyle. 

Midhnnt 

4 

4 

5    0 

0 

U   7 

0 

30  11   0 

Dr.  Beeoe. 

Monmouth 

6 

6 

2   8 

0 

26   2 

0 

60   9   0 

.    Mivart 

Nantwich 

7 

6 

119 

0 

30   6 

0 

61   8   0 

Dr.  Wheaton. 

N60f8.8t 

6 

5 

0  14 

0 

10   3 

0 

23  13   0 

M   ^lomson. 

Newbury 

S 

3 

8    4 

0 

U    1 

0 

24  19    0 

n   Bulatrode. 

Newport,  Mon. 

12 

5 

0    8 

0 

67  17 

0 

147  17    0 

«   Mivart 

Newton  Abbot 

IS 

9 

114 

0 

19    3 

0 

60   3   0 

Mr.  Boy  to. 

Newtown  and  Llanid- 
Northampton . . 

4 

4 

4    1 

0 

17  12 

0 

38  16    0 

Dr.  Wheaton. 

4 

•  • 

•  • 

•  • 

•  • 

North  wioh 

5 

5 

11    5 

0 

36  10 

0 

114  11    0 

H   Wheaton. 

Norwich 

2 

1 

•  • 

•  • 

4    10 

N   Copeman. 

Nuneaton 

4 

2 

0  19 

0 

110 

0 

2    9   0 

n   Johnstone. 

Olwhampton  .. 

6 

5 

115 

0 

8  17 

0 

26   7    0 

Mr.  Boyle. 

Olave.  8t 

8 

8 

15  17 

0 

47  11 

0 

84  18    0 

Dr.  Sweeting. 

Oundle 

4 

3 

0  17 

0 

7  14 

0 

12  19    0 

M    Buohanan. 

Oxford 

1 

I 

•  • 

•  • 

61  11    0 

H    Bulstrode. 

Paddington 

1 

1 

•  • 

•  • 

106  14    0 

Dr.  Sweeting. 

Pancrae,St 

1 

1 

0  • 

•  0 

142  18    0 

Do. 

Fenistone 

3 

8 

2    8 

0 

10  18 

0 

19   8   0 

n   Beece. 

Penrith 

6 

8 

116 

0 

8    9 

0 

22    3    0 

n   Fletcher. 

Penhore 

6 

1 

• . 

• . 

7    6   0 

„   Wheaton. 

Peterborough . . 

7 

8 

1  19 

0 

38    2 

0 

61    9   0 

Petworth 

4 

4 

117 

0 

8   0 

0 

21    8   0 

M   Beece. 

Pewsey 

5 

3 

1   6 

0 

718 

0 

11    8   0 

„   Johnstone. 

Plymouth 

1 

1 

• . 

.  * 

29   4    0 

Mr.  Boyle. 

Plympton,  St  Mary . . 

6 

3 

4    4 

0 

616 

0 

14   7    0 

Do. 
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1^ 

TIP 
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Bange  of  Awards 
in  each  Union. 


Minlnmm 


MaTimntn 


TOialSnm 

awarded 

in  each 

Union. 


Ponteiract 
Pontypool 
Poplar    . . 
Pottenpury 
Preston  .. 


Readinir 
Reigate  .. 
Rhairader 
Richmond,  Surrey 
Rochford 
Romsry.. 
Rotherham 
Royston . . 
Rogby    . . 
Runcorn 
Ruthin   .. 
Rye 


Ssddleworth  .. 

SslTron  Walden 

8sIford  .. 

SsUsbnry 

SsTioor,  Rt.     .. 

Sedgefleld 

Selby      .. 

Sheffield.. 

Shiptrton-on-Stonr 

Shoreditch 

Sleaford 

Smallbnrgh 

Solihnll  .. 

SoQtham 

Sooth  Molten  •• 


7 

7 

4 

S 

4 

3 

4 

3 

4 

3 

1 

1 

4 

4 

S 

1 

8 

2 

6 

5 

R 

3 

9 

8 

6 

5 

8 

6 

4 

4 

S 

2 

8 

2 

1 

1 

7 

2 

5 

5 

6 

2 

5 

4 

4 

3 

4 

3 

6 

5 

6 

4 

3 

3 

7 

6 

4 

4 

4 

4 

4 

2 

8 

4 

2    3  0 

20    5  0 

32    1  0 

1    8  0 

812  0 


212  0 

9   2  0 

0  17  0 

1  5  0 

3  14  0 

4  10  0 
0    5  0 

5  0  0 
118  0 
5  10  0 


1  9  0 

8  10  0 

9  5  0 
27  6  0 
12  11  0 

0  18  0 
19   7  0 

2  0  0 
415  0 

1  4  0 

3  5  0 
5  7  0 
15  0 
18  0 


£  9.  d. 

35    3  0 

29    8  0 

87    9  0 

10    8  0 

48  18  0 


12   6  0 

•  • 

9  16  0 

15    0  0 

5  4  0 
30  U)  0 

8  16  0 

2    3  0 

27  10  0 

6  17  0 
14    8  0 


5  16 
38  6 
33  2 
50  5 
20  3 
14  7 
48    7 

3  16 

11  0 
9  14 
5  16 

18  17 
9  14 

12  6 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


£  t.  <f . 
107  13    0 

49  IS  0 

136   4  0 

13    6  0 

90  18  0 


27    8  0 

22  19  0 

10  11  0 

18  18  0 
32  10  0 

6    9  0 

RS  18  0 

30  19  0 

6   0  0 

53  11  0 

815  0 

19  13  0 


I 


119 

7   5 

91  15 

42    7 

160  3 
50  7 
20  18 

172  8 
12  2 
24  1 
31  0 
17  18 
40  19 
10  19 
I    5 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


Medical 
Inspector. 


Dr.Beece. 
n   ^vart 
»   Sweeting, 
w   Buchanan, 
n    Fletcher. 


Dr.  Bnlstrode. 

n   Sweeting. 

n   Mair. 

N   Sweeting. 

n   Copeman. 
Mr.  Boyle. 
Dr.Beece. 

H   Thomson. 

,.   Johnstone. 

N    Wheaton. 
Do. 

n    Bmce  Low. 


Dr.Beece. 

n  Mivart. 

n  Bmce  Low. 

n  Johnstone. 

n  Sweeting. 

w  Mivart 

n  Beece. 

n  Brace  Low. 

t.  Wheaton. 

H  Sweeting. 

n  Mair. 

»  Copeman. 

N  Johnstone. 

M  Bnchanan. 
Mr.  Boyle. 
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UNION, 

No.  of  Vaccination  Dis- 
tricts in  the  Union. 

No.  of  PubUc  Vacci- 
nators recommended 
for  Award. 

Bange  of  Awards 
in  each  Union. 

Total  Sum 

awarded 

in  each 

Union. 

Medical 
Inspector. 

BlinimuuL 

Sonth  Shields 

5 

3 

£  <. 
26   6 

d. 
0 

£  g, 
54    9 

d. 
0 

£  8.  d. 
118   3   0 

Dr.Mivart. 

Spalding    •    .. 

7 

3 

1    9 

0 

4    2 

0 

8  11   0 

„   Mair. 

Htaines 

6 

6 

1  18 

0 

9  14 

0 

36    1    0 

H    Sweeting. 

Stamford 

7 

4 

0   7 

0 

10    8 

0 

16   9    0 

„   Thomson. 

Stepney 

1 

1 

•  • 

•  • 

43  16    0 

„    Sweeting. 

Steyning 

6 

4 

6    9 

0 

40  10 

0 

62    0    0 

n    Reece. 

Stockbridge    .. 

2 

2 

8    0 

0 

8U 

0 

16  11    0 

Mr.  Boyle. 

Stockport 

6 

6 

2  19 

0 

23    1 

0 

64  18    0 

Dr.  Wheaton. 

Stockton 

3 

3 

11  19 

0 

22    8 

0 

50  15    0 

„    Mivart. 

Stoke  Damerel 

2 

2 

9  12 

0 

12  19 

0 

22  U    0 

Mr.  Boyle. 

Stourbridge     . . 

7 

5 

5    4 

0 

29    4 

0 

91  16    0 

Dr.  Wheaton. 

Strand 

1 

1 

•  • 

•  • 

9    9    0 

n    Sweeting. 

Stratford-on-Avon  .. 

7 

7 

2    1 

0 

14    3 

0 

37  13    0 

„   Buchanan. 

Sunderland 

6 

6 

10  10 

0 

22    4 

0 

89  17    0 

„    Mivart. 

Tadcaster 

5 

4 

0  14 

0 

16    6 

0 

40  13    0 

Dr.  Reece. 

Tarvin 

4 

4 

0    5 

0 

12    8 

0 

:s6  13    0 

n    Wheaton. 

Tavistock 

8 

6 

215 

0 

12    7 

0 

33    1 

Mr.  Boyle. 

Teeedale 

5 

4 

2 

0 

9    9 

0 

16  13    0 

Dr.  Mivart. 

Tenbmy 

2 

1 

•  • 

•  • 

6  17    0 

„    Wheaton. 

Tendring 

8 

3 

7    4 

0 

20    3 

0 

40    5   0 

„   Copeman. 

Thakebam 

2 

•2 

9    3 

0 

9  12 

0 

18  15    0 

„   Beece. 

Thame 

6 

5 

012 

0 

10  15 

0 

301     0 

n    Bnlstrode. 

Thomas^  St 

15 

14 

0  14 

0 

24  16 

0 

84  19    0 

Mr.  Boyle. 

Thome 

6 

6 

112 

0 

5  17 

0 

19    9    0 

Dr.  Beece. 

Thrapston 

5 

2 

0  10 

0 

0  10 

0 

1    9    0 

»    Buchanan. 

Tisbnry 

3 

3 

4    6 

0 

6  13 

17    2    0 

„   Johnstone. 

Tiverton 

13 

9 

0    6 

0 

12    7 

0 

40  12    0 

Mr.  Boyle. 

Tbrrington 

5 

6 

3    1 

0 

10    5 

0 

26    9    0 

Do. 

Totnee 

IS 

11 

0  14 

0 

19  19 

68    1    0 

Do. 

Towcester 

4 

4 

0    9 

0 

1  13 

0 

5   0 

Dr.  Buchanan. 

TbxtethPark.. 

2 

2 

24    5 

0 

25    9 

49  14    0 

„    Bruce  Low. 

Tregaron 

2 

1 

» 

•  • 

12   9    0 

n   Mair. 

■ 

6 

i   1 

8  16 

9 

Dr.  Sweeting. 
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UNION, 

No.  of  Vaccination  Dis- 
tricts in  the  Union. 

No.  of  Public   Vacci- 
nators recommended 
for  Award. 

Bange  of  Award 
in  each  Union. 

lS 

Titn. 

Total  Sum 

awarded 

in  each 

Union. 

Medical 
Inspector. 

Minimum. 

Mfvxini 

Wakefield 

6 

6 

£  s. 

7  11 

d. 
0 

£  «. 
52  17 

d. 
0 

£  M,  d. 
147    9    0 

Dr.  Beece. 

WaUingford     .. 

4 

2 

7  16 

0 

8    9 

0 

16    5    0 

n    Bulstrode. 

Walfdngham  .. 

5 

2 

4  13 

0 

512 

0 

10    5    0 

„   Copeman. 

Wantage 

6 

6 

2    0 

0 

6    2 

0 

21    5    0 

n    Bulrtrode. 

Ware 

8 

7 

0    8 

0 

9    7 

0 

34    6    0 

^   Thomson. 

Warminster    . . 

5 

3 

1    8 

0 

9    8 

0 

13  17    0 

„  Johnstone. 

Warrington 

3 

3 

5    1 

0 

100  14 

0 

137    8    0 

„    Fletcher. 

Warwick 

3 

2 

16  17 

0 

17  18 

0 

3116   0 

n   Buchanan. 

Watford 

4 

4 

3    2 

0 

14  18 

0 

30  18    0 

„   Thomson. 

Wayland 

2 

1 

•  • 

•  • 

9    4    0 

„   Oopeman. 

Weardale 

5 

5 

1    2 

0 

4    2 

0 

12    2    0 

„    Mivart. 

Wellingborough 

5 

•  • 

•  • 

•  • 

•  • 

„    Buchanan. 

Welwyn 

1 

1 

•  ■ 

•  • 

2  19    0 

„   Thomson. 

Westboume    . . 

3 

3 

2  11 

0 

7    8 

0 

14  18    0 

„    Beece. 

Westburyand  Whor- 

welfldown 
Wert  Derby     .. 

4 

1 

•  • 

•  • 

1    7    0 

„   Johnstone. 

7 

7 

22    2 

0 

154    6 

0 

444    2    0 

„    Fletcher. 

Wert  Hampnett 

5 

6 

6    0 

0 

15  16 

0 

50    5    0 

„    Beece. 

Wertminrter  .. 

1 

1 

•• 

•• 

35  13    0 

„    Sweeting. 

Wert  Ward     .. 

4 

3 

1  18 

0 

3    1 

0 

6  18    0 

„    Fletcher. 

Whitchurch  (Hants) 

3 

3 

3    3 

0 

7  16 

0 

15  11    0 

Mr.  Boyle. 

Whitechapel  .. 

1 

1 

•  • 

•  • 

168  13    0 

Dr.  Sweeting. 

Whitehaven    .. 

6 

5 

2    4 

0 

30  14 

0 

74  17    0 

„    Fletcher. 

Wigan 

10 

6 

3  19 

0 

49    5 

0 

1 160    3    0 

Do. 

Wigton 

7 

7 

212 

0 

11  14 

0 

36  14    0 

Do. 

Willesden 

2 

1 

. « 

•  • 

14  17    0 

Dr.  Sweeting. 

Wttton 

4 

3 

4    9 

0 

8    3 

0 

17    3    0 

H   Johnstone. 

Wincherter,  New 

4 

4 

4    9 

0 

30    6 

0 

53  17    0 

Mr.  Boyle. 

Windsor 

3 

3 

3  10 

0 

13  15 

0 

27    7    0 

Dr.  Bulstrode. 

Witney 

4 

2 

13    6 

0 

14  10 

0 

27  16    0 

Do. 

Wokingham    .. 

5 

3 

215 

0 

12  17 

0 

21  18    0 

Do. 

Woodstock 

4 

2 

415 

0 

9    7 

0 

14    2    0 

Do. 

Wortley 

5 

2 

2    3 

0 

33    7 

0 

35  10    0 

Dr.  Beece. 

6 

6 

0  17 

0 

54   7 

0 

106  11    0 

„    Wheaton. 

Tarmouth,  Great 

2 

2 

14  17 

0 

23  15 

0 

38  12    0 

Dr.  Copeman. 

Totals.. 

1,481 

um 

•  • 

* . 

12346  U  0 

APP.A.    K 

Inspections 
PuUio  Vac- 
cination, an 
Awards  to 
Public  Vao- 
cinator8,18l 
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No.  3. 

i,»p.£r-No.8.  STATISTICS  OP  THE  NATIONAL  VACCINE  ESTABLISHMENT 
^£to?Mab*  AND  EDUCATIONAL  VACCINATION  STATIONS. 

Idimeot,  UQ6. 


I.— Staff  at  end  of  1898. 

N.B. — ^The  Stations  named  in  UdHos  are  Ednoational  Vaooination  Stations 

aathorised  by  the  Looal  Gk>yemment  Board. 


Detoription  of 
Vaccinator. 


Name  of  Vaccinator. 


Vaccination 
Stations. 


Days  and  Homw 
of  Attendance. 


Yaooinators  snp-^ 
plying  lymph 
for  the  pablic 
eeryice  and  sa- 
laried from  the 
Parliamentary 
grant 


Paroohial  and 
other  Vaooina- 
toTB  not  sala- 
ried from  the 
Parliamentary 
grant,  but  oon- 
tribatrnglymph 
at  a  fixea  rate 
of  payment. 


Teachers  of  Vac- 
cination not  sup-  < 
plying  lymph. 


1.  Dr.  B.  Gory... 

2.  Mr.  Joseph  Loane 


1.  Dr.  A.  G.  Glarke    ... 

2.  Dr.Edmnnd  Robinson 
8.  Mr.  N.  E.  Roberts... 
4.  Dr.  A.  E.  Gope 

5-6.  Mr.  E.  G.  Greenwood 

7.  Mr.  J.  Loane 

8.  Mr.  Frederick  Holmes 

9.  Dr.  Edward  Lynes... 

10-11.  Mr.  B.  H.  Hen- 
derson. 

12.  Mr.  J.  F.  Staines  ... 

13.  Mr.  W.  Skinner     ... 

14.  Dr.  G.  A.  Miskin  ... 

15.  Dr.  J.  B.  Boist 

16.  Mr.  F.  Gadell 

17.  Dr.  B.  Gory 

18.  Mr.  J.  W.  Nicol    ... 

19.  Dr.  William  A.  Bndd 

20.  Mr.  B.  G.  McKerron 

21.  Mr.  J.  LL  Trehame 


Dr.  W.  Husband  ... 
Mr.  G.  S.  Page  ... 
Mr.  V.  A.  Jaynes  ... 
Dr.  A.  N.  Montgomery 

Dr.  B.  Gory. 

Mr.  Frank  Hawthorn 


Surrey  Chapel., 
Tottenham  Oourt 
Chapel, 


Salford 

Birmingham,., 
Liverpool 
WeAtmimter  ... 

Marylehone      | 

Whitechapel ... 

Leed* 

GoYentry 

€Fla$gou}.„ 

Bndell  Street,/. 
Sheffield 
Waterloo 
Bdinlmrgh     ... 
Edinbwrgh     ... 
St.  Thomoi's 
Hospital. 
Glasgow f  West . 
JSkoeter 

Aberdeen       ... 
Cardiff 


Edinburgh     ... 
Bristol 

Horsleydoum ... 
Dublin 

Cambridge     ... 
Newcastle  -  on  - 


Tj^ 


Taes.,Thiirs.;2. 
Mon.,Wed.;  1. 


Thursday;  2. 
Tuesday;  11. 
Tuesday;  1. 
Monday;  10. 
Tuesday;  2. 
Wednesday;  2. 
Wednesday;  11. 
Tuesday ;  2.30. 
Tuesday;  12. 
Monday;  12. 
(Women). 
Thursday;  12. 

(Men). 
Tuesday;  10. 
Tuesday;  3. 
Tuesday;  2. 
Thursday;  8. 
Tuesday ;  12. 
Wednes.;  11.80. 

Mcmday;  12. 
Thursday;  8. 
Wednes.;  2.80. 
Tuesday;  11. 


Wed.,  Sat:  12. 
Wednesday;  10. 
Wednesday ;  3. 
Tues.,  Pri,;  10. 
Friday;  11. 
Wednesday;  8. 
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II.— Animal  Vaooikb  Station. 


APP.A^N 


The  Animal  Vaooine  Station  is  at  95,  Lamb*8  Gondoit  Street,  where  Dr.  B.  Gory  vjE^taeEi 
aud  BIr.  T.  S.  Stott  attend  for  the  Vaocination  of  Children  on  Tneedays  and  lishment.  1 
TharsdayB,  at  10.30  AM. 


III. — SOUROBS  AND  AMOUNT  OP  LyMPH  SUPPLY  IN  1898. 

N.B. — ^The  Stations  named  in  italiet   are   Ednoational  Vaooination  Stations 

authorised  by  the  liooal  Goyemment  Board. 


Number 
of  Vaccinations 

Number  of  Oharges 

Description  of 

performed 

at  the  Stations 

respectively. 

of  Lymph 

supplied  from  the 

Stations  respectively. 

Vaccination  Stations. 

Vaccicator. 

Oharged 

Be- 

Oharifed 

Tubes,  each 

Primary. 

vaccina- 

Ivory 
Points. 

estimated  as 

tions. 

equal  to  10 

Ivory  Points. 

Vaooinators^ 

salaried  from 

I.  Swrrey  Chapel ... 

107 

20 

— 

— 

the     Parlia-  > 

2.  Tottenham  Omrt 

181 

4 

.— 

20 

m  en  ta  ry 

Chapel, 

grant. 

288 

24 

"^" 

20 

F 

1.  Saiford 

84 

2.  Birmingham    ... 

2,654 

184 

.^ 

269 

3.  Liverpool 

408 

20 

— 

_ 

4.  Weetmimter     ... 

400 

10 

_ 

_M 

5-6.  Marylehone  ... 

708 

22 

-^ 

.— 

7.  Whiteehapel     ... 

1,509 

— . 

— . 

578 

Parochial    and 

8.  Leeds     

635 

2 

_M 

.. 

other  Vaooi- 

9.  Goventry 

45 

1 

^.. 

_ 

nators       not 

10-11.  Qlatgow      ... 
12.  Endell  Street  ... 

515 

4 

^_ 

_ 

salaried  from 

72 

3 

_ 

__M 

the     Parlia- ) 

13.  Sheffield 

331 

__ 

^__ 

m  e  nt ar 7 

14.  Waterloo 

76 

3 

__ 

1,293 

grant,       but 

15.  Edinburgh 

274 

— 

^_ 

contributing 

16.  Edinburgh 

518 

_ 

... 

163 

lymph   at   a 

17.  St.Thomoi'tHof 

119 

_ 

_M 

^_ 

fixed  rate  of 

vital. 
18.  Glasgow^  Wett.,, 

payment. 

412 

3 

.. 

.. 

19.  Exeter  ...        ... 

381 

13 

.. 

__ 

20.  Aberdeen 

185 

^.^ 

^_ 

k 

21.  Cardiff 

Total 

Grand  Total  ... 

884 

— 

— 

— 

10,790 

265 

— 

2,303 

11,078 

289 

— 

2,323 

faSL  III. — SOTTBCBS  AND  Amoitnt  OP  Lymph— conWnuerf. 

&^      Daring  the  year  additional  supplies  (to  the  extent  of   1,618 
*^^    charged  tubes)  were  obtained  from  the  following  gentlemen  : — 

Mr.  J.  Bark,  Kirkdale. 
„    A.  Meeson,  Toxteth  Park. 

Dr.  O.  A.  Miskin,  Kennington. 


IV.— Distribution  op  Human  Lymph,  1898. 

Number  of  applications  : — 

From  Medical  Practitioners  in  England  and  Wales    ...  1,1)03 

„             „               „                Scotland            ...         ...  K(> 

,,     vXie  i^ av V          ...          ...          ...          ...          ...          ...  ./L 

„    India  and  the  Colonies        30 

„    Diplomatic  and  other  Foreign  Services 6 

Supplies  sent  out : — 

Charged  capillary  tubes 3,751) 


v.— Distribution  op  Calp  Lymph,  1898. 

Number  of  applications  2,17: 

Supplies  received  : — 

Charged  ivory  points         19,910 

„        capillary  tubes     ...  105 

Supplies  sent  out : — 

'    Charged  ivory  points         20,312 

„        capillary  tubes 105 


"w*     -^ 
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No.  4. 

Bbpost  on  the  Opsbatioits  of  the  Animal  Vaooinb  Station  ^»'-  \^°-  *■ 
at  Lajcb'h  Conduit  Stsbbt,  dubino  the  Ybab  1898-99,  ontha^opec*. 
by  Dr.  COKT.  ^SSSi*^ 

Vaooine 

During  the  year,  Ist  April,  1898,  to  3l8t  March,  1899,  232  calves  gjgJJ*?^*' 
(malee  222,  females  10)  were  Yaccinated  for  the  purposes  of  the  Dr.  Oory. 
station  at  Lamb's  Conduit  Street. 

The  aggregate  weight  on  reception  at  Lamb's  Condnit  Street  of 
the  232  calves  wa&— males,  69,448  lbs. ;  females,  3,153  lbs.  On 
dismissal  from  the  station  their  aggregate  weights  were  respectively 
74,120  lbs.  and  3,366  lbs. ;  so  that  daring  retention  for  vaccination 
purposes  calves  cf  both  sexes  gained  considerably  in  weight ; 
males  by  an  average  of  21*05  lbs.,  females  by  an  average  of 
21-3  lbs.  each. 

Of  the  above  calves,  229  were  vaccinated  with  lymph  directly 
derived  from  other  calves,  and  three  were  vaccinated  with  calf 
lymph  which  had  been  stored.  As  usual,  vaccinations  performed 
with  fresh  lymph  proved  much  more  successful  than  the  others. 
Insertions  to  the  number  of  14^970  in  229  calf-to-calf  opera- 
tions produced  14^582  vesicles;  whereas  in  the  three  cases 
vaccinated  with  stored  lymph,  128  insertions  only  produced  107 
vesicles ;  giving  rates  of  insertion  success  respectively  of  97*4 
and  83*6  per  cent. 

No  material  difference  in  the  results  of  calf-to-calf  vaccinations 
vras  observed  whether  the  lymph  used  was  from  calves  vaccinated 
96  hours  or  from  calves  vaccinated  120  hours  previously ;  in  both 
cases  the  rate  of  insertion  success  was  practically  97*4  per  cent.    • 

Primary  VaccincUions. — A. — Cases  Vaccinated  Galf-to-arm. — 
During  the  year  1898-99  the  primary  vaccinations  performed  at 
the  station  with  lymph  direct  from  calf-to-arm  numbered  2,853, 
five  separate  insertions  of  lymph  being  made  in  each  instance. 
Of  the  persons  thus  vaccinated,  1,432  were  males,  and  1,421  were 
females.    All  but  21  of  the  2,853  primary  vaccinations  succeeded 
at  the  first  attempt,  and  in  no  case  was  a  third  attempt  at  vaccina- 
tion requisite.    The  amount  of  insertion  success  obtained  by  each 
of   four  several    operators    was   as   follows : — Of   463    persons 
primarily  vaccinated  with  calf-to-arm  lymph  by  Mr.  Stott,  two 
failed  to  return  for  inspection.    Of  the  461  remaining,  374  were 
on  examination  found  to  have  taken  in  five  places,  33  in  four, 
19  in  three,  11  in  two,  5  in  one  place,  and  19  failed  on  the  first 
attempt.   Mr.  Stott's  insertion  success  rate,  therefore,  was  90*5  per 
cent. — Doctors  Savory  and  Leslie  C.  Thome-Thome  acted  for 
Mr.  Stott  or  myself  in  the  absence  of  one  or  other  of  us.    Dr.  Savory 
vaccinated  152  cases,  one  of  which  failed  to  return  for  inspection. 
Of  the  151  remaining,  126  were  found  to  have  taken  in  five  places, 
18  in  four,  4  in  three,  1  in  two,  and  2  in  one  place.    Dr.  Savory's 
insertion  success  rate,  therefore,  was  95*1  vqt  cent.    Dr.  Thome 
primarily  vaccinated  48  cases  with  calf-to-arm    lymph,   39    of 
which  took  in  five  places,  7  in  four,  and  2  in  three  places.    Dr. 
Thome's   insertion   success  rate  was,  therefore,  95*4   per  cent. 
Students  vaccinated  4  cases,  all  of  which  were  successful  in  fiv^ 


Awf.  JL  %9.  yhm^sB.    Of  L,491  peraans  primaiil j  Taonnattd  brmyBelfy Sfuledto 

On  Urn  'wn^  r*fXnm  for  iaf^^pectooa.  and  other  three,  who  were  opentcd  <hi  for  the 

jfrtfiriBf  ^^^  '^^  lueri,  are  not  taken  into  acooont  in  these  stttifldcs.    Of 

iWj*^  the   l^HfTt  remaining,  MOl  were  found  to  haTc  taken  in  At© 

m^mfSf^^  placeffy  87  in  four,  38  in  three,  16  in  two.  and  11  in  one  place, 

Vf.t^fTf'  while  in  two  causes  vaccination  prored  nnsoooeeBfal  on  first  trial, 
Igiyifi^  an  insertion  saccess  rate  of  %'36  per  cent. 

Bs — Ca««»  Vaccinated  with  Glycerinaied  Calf  Lymph, — ^During 
the  name  perio^l,  695  primary  vaocinationB  were  peifonned  with 
Hflycerinat^l  calf  lymph.  In  a  niunber  of  insianoea  the  lymph 
tufe^l  was  prepare^!  before  the  Board's  schame  for  the  iasoe  of 
l^ycerinated  calf  lymph  had  been  matnred,  and  in  othms  aampies 
of  Mtcife^l  lymph  from  Continental  soorcea  were  employed.  In 
theife  circamstances  the  experience  deriyed  from  the  nae  of 
glycerinated  calf  lymph  during  the  year  in  qnestion  ia  not 
comparable  with  the  ordinary  practice  of  the  Animal  Yaodne 
Ktatjon. 

Re-vfuyAn/Ui^ms. — ^These  numbered  801,  and  all  were  p«r- 
forme^l  calf-to-arm.  Mr.  Stott  performed  55;  Dr.  Savory  265; 
I>r.  Thome  44;  Btndente  10;  and  I  performed  427.  Of  Hr. 
Ht/>tt*H  55  CHMes,  49  were  snccessfnl  in  five  places,  5  in  fonr,  and 
1  in  three  places ;  giving  an  insertion  success  rate  of  Vl*^  per 
^^;nt«  Of  Dr.  Kavory^s  265  cases,  240  took  in  five  places,  15  in 
ttmr,  6  in  three,  1  in  two,  and  3  in  one  place ;  yielding  an  in- 
Hortion  mwA'AUM  rate  of  96*83  per  cent.  Of  Dr.  Thome's  44  cases, 
28  UHfk  in  five  places,  7  in  four,  5  in  three,  2  in  two,  1  in  one 
pla^;e,  and  1  failed  to  return,  giving  an  insertion  success  rate 
of  87'44  i>er  cent.  Students  vaccinated  10  cases,  of  which  8  were 
NUcci'NHful  in  five  places,  1  in  four,  and  1  in  two  places,  giving  an 
inM«rtion  nuccess  rate  of  92  per  cent.  Of  the  427  cases  I  m^elf 
re- vaccinated,  3^{7  were  successful  in  five  places,  43  in  four,  23  in 
thr<M),  12  in  two,  5  in  one  place,  5  failed,  and  two  did  not  return 
for  inspection  ;  yielding  an  insertion  success  rate  of  92  per  cent 
for  re-vaccination. 

Th<«re  wore  25  cases  brought  back  after  "inspection"  on  account 
of  Monie  abnormal  course  of  their  vaccination.  In  the  great 
majority  of  cases,  namely,  in  19  instances,  the  abnommlity 
(^onniMted  of  sore  arm.  In  one  case  the  child  was  brought  back  in 
the  fourth  weok  of  vaccination  on  account  of  an  axillary  abscess; 
four  children  were  brought  back,  in  the  second,  third,  and  fifth 
weeks,  and  the  third  mouth  of  vaccination  respectively,  on  account 
of  translont  eruptions;  and  in  the  case  of  one  child  erysipelas 
commMuctMl  on  the  twenty-first  day  of  vaccination. 
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No.  5. 

Report  on   the  Operations   of  the   Gltcbrinated   Calp  AFv.A.Ko.iL 
Lymph  Establishment,  1898-99;  by  Dr.  F.  R.  Blaxall.     onthT" 

Operatioiii 

In  April,  1898,  arrangements  were  made  by  the  Local  Govern-  ^^*^   ^^ 
ment  Board  with  the  aathorities  of  the  British   (now  Jenner)  OalipLymph 
Institnte  of  Preventive  Medicine  at  Chelsea,  for  the  rental  of  §^*fby*°^ 
certain  of  their  rooms,  to  serve  as  laboratories  for  the  preparation  Dr.  Biaxau. 
of  glycerinated  calf  lymph,  which  should  be  available  for  distri- 
bution to  public  vaccinators  in  England  and  Wales  on  January  2nd, 
1899,  the  date  when  the  Vaccination  Act  of  I2th  August,  1898,  so 
fsr  as  this  Department  was  concerned,  came  into  operation. 

At  the  same  time  I  was  appointed  Bacteriologist  to  the  Depart- 
ment, and  I  at  once  proceeded  to  visit  some  of  th,e  principal 
establishments  for  the  preparation  of  glycerinated  calf  lymph  on 
the  Continent.  On  my  return  I  made  arrangements  to  ensure  that 
the  structural  fittings  of  these  laboratories,  including,  amon&(st 
other  things,  a  supply  of  water  power  and  electric  motor  power, 
ahould  be  designed  in  the  best  possible  manner  to  carry  out  the 
'work  in  question. 

The  rooms  at  the  Institute  were  ready  for  occupation  as  regards 
the  structural  fittings  in  June  of  last  year,  and  measures  were  at 
once  taken  to  equip  them  suitably  with  laboratory  apparatus,  Ac. 
The  rooms  in  question  at  the  time  comprised  two  laboratories,  one 
office,  and  one  sterilising  room  ;  the  laboratories  and  office  being 
situated  on  the  second  floor,  the  sterilising  room  in  the  basement. 
At  the  Board's  Animal  Vaccine  Establishment,  in  Lamb's 
Oondoit  Street,  alterations  were  carried  out  as  regards  the  stabling 
accommodation  for  the  calves,  the  work  being  in  the  direction  of 
obtaining  the  utmost  procurable  cleanliness,  thorough  ventilation, 
snd  the  maintenance  of  a  suitable  temperature. 

For  the  initial  work  of  the  Laboratories  a  small  staff  was 

appointed  under  the  Bacteriologist,  the  members  being  trained 

^with  reference  to  the  special  nature  of  the  work.    The  cultivation 

of  lymph  was  carried  on  from  calf  to  calf  at  Lamb*s  Conduit 

Street,  and,  after  preparations  and  testing  as  to  the  presence  of 

harmful  organisms,  the  resulting  glycerinated  lymph  was  stored 

to  meet  the  demands  anticipated  in  the  first  weeks  of  January, 

1899.    Before  the  end  of  that  month,  however,  it  was  found  that 

the  demand  exceeded  the  estimate  made,  and  additions  to  the 

laboratory  accommodation  and  to  the  staff   employed  became 

necessary.     The  latter  now  consists  of  one  bacteriologist,  one 

assistant  bacteriologist^  four  laboratory  assistants,  one  laboratory 

boy,  and  two  clerks. 

The  methods  employed  in  the  production,  preparation,  and 
storage,  of  vaccine  lymph,  and  the  work  performed  by  the  staff 
are,  in  brief,  as  follows : — 

I.  Vaccination  of  the  Calf. — Calves  of  suitable  age  (three  to  six 
months),  breed,  and  condition,  are  placed  in  a  quarantine  stable  for 
a  Week,  and,  their  health  being  ascertained  to  be  satisfactory,  they 


▲pr.  A.  No.fi.  are  transferred  to  the  Animal  Vaccine  EslabliAhment  Bach  cali^ 
On  tiM~~  ^^  admission  is  examined  as  to  its  general  health,  is  weighed,  and 
Gh;>mtioni  its  temperature  taken ;  a  record  as  to  these  points  bcdng  kept 
oiToerioated  When  required  for  vaccinating  purposes,  the  calf  is  strapped 
E^biii^meiit  *^  *  l^g^  tilting  table,  and  the  lower  part  of  the  abdomen,  extend- 
1896-99 ;  by  *  ing  as  far  forward  as  the  umbilicus  and  backwards  into  the  flanks, 
DiCBiazau.       |g  carefully  shaved.     This  shaved  area  is  first  washed  with  a 

five  per  cent,  solution  of  carbolic  acid  or  lysol,  then  well  syringed 
with  tap  water,  and  finally  cleansed  with  sterilised  water.  The 
moisture  from  such  washing  is  removed  from  this  shaved  area,  and 
from  the  adjacent  skin,  by  means  of  sterilised  gauze  siK>ng«e.  By 
these  means,  I  have  found  that  this  area  of  skin  can  be  freed  from 
organisms,  as  evidenced  by  absence  of  growth  on  sur&ce  agar-agar 
or  gelatine  culture  media,  inoculated  with  scrapings. 

The  calf  is  then  vaccinated  with  glycerinated  calf  lymph,  intro- 
duced into  the  skin  in  numerous  parallel  linear  incisions  by  a  sharp 
scalpel,  previously  sterilised,  which  is  dipped  from  time  to  time  in 
the  vaccinating  fluid.  The  incisions  are  designed  to  penetrate  the 
epidermis  and  to  open  up  the  rete  malpighii,  if  possible,  without 
drawing  blood ;  and  as  they  are  made,  additional  glycerinated 
lymph  is  run  in  along  the  whole  length  by  the  aid  of  a  sterilised 
blunt  instrument,  such  as  an  ivory  or  bone  spatula.  The  inocula- 
tion of  the  incisions  is  effected  immediately  they  are  made,  other- 
wise the  lips  of  the  wound  are  apt  to  swell  and  close  the  opening. 
After  vaccination,  the  calf  is  removed  from  the  table  and  is  then 
so  stalled  in  a  stable  as  to  prevent  any  injury  to  the  vaccinated 
surface.  The  temperature  of  this  stable  is  not  allowed  to  fall 
below  60°  Fahr. 

2.  Collection  of  the  Vaccine  Material. — ^After  five  days  (120 
hours)  the  calf  is  again  placed  on  the  table,  and  the  vaccinated 
surface  is  thoroughly  washed  with  soap  and  warm  water,  gently 
rubbed  over  it  by  the  clean  hands  of  the  operator.  It  is  again 
washed  with  tap  water  and  finally  cleansed  with  sterilised  water. 
Next,  any  crusts  that  may  have  formed  upon  the  vesicular  lines, 
and  any  epidermal  debris  are  removed  by  the  careful  use  of  a 
sterilised  India  rubber  pad.  Superfluous  moisture  is  absorbed  by 
sterilised  gauze  sponges.  At  this  stage  the  site  of  each  incision 
should  present  a  line  of  continuous  vesiculation. 

The  skin  having  been  put  firmly  on  the  stretch,  the  vesicles  and 
their  contents  are  collected  with  a  sterilised  Yolkmann's  spoon, 
each  line  being  treated  in  turn  and  scraped  once  only,  care  being 
taken  that  the  edge  of  the  spoon  does  not  touch  the  neighbouring 
lines  of  vesicles.  In  this  way  the  vesicular  pulp  is  removed 
without  admixture  of  blood.  The  pulp  obtained  by  the  above 
procedure  is  received  into  a  previously  sterilised  stoppered  bottle 
of  known  weight. 

The  abraded  surface  of  the  calf  is  gently  washed  with  warm 
water,  and  dusted  over  with  starch  powder  or  boracic  acid  powder. 
The  animal  is  then  removed  from  the  table  and  is  weighed. 
Nearly  all  calves  show  a  considerable  gain  in  weight  during  their 
stay  at  the  station  and  during  the  vaccination  process.  Each  calf 
is  then  transferred  to  the  slaughter-houses  attached  to  the 
Islington  Cattle  Market  and  is  there  slaughtered.  A  complete 
examination  is  made  of  the  carcase  and  air  the  viscera^  on  behalf 
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of  the  Board,  by  a  yeterinarj  surgeon  especially  appointed  for  the    ait.  a.  Ka ! 
purpose.    A  report  of  this  examination  is  received  at  the  labora-  q^  ^~ 
tones  next  morning.      No  lymph  is  used,  for  any  vaccination  of  Ope»tioiii 
the  human  subject,  until  the  animal  in  question  is  certified  to  G^^tfioated 
have  been  healthy.  ^v&BS^ 

3.  Qlyoerinatian  of  the  Vcuxine  MateriaL — ^The  bottle  contain-  Dr.  b 
ing  the  lymph  pulp  from  each  calf  is  taken  to  the  laboratories 
where  the  exact  weight  of  the  material  is  ascertained.  The  pulp 
is  next  transferred  to  a  triturating  machine  ;  that  employed  b^ing 
either  one  ^invented  by  Dr.  Chalyb^us,  of  Dresden,  or  a  modified 
form  of  it.  AU  the  parts  of  the  machine  which  come  in  contact  with 
the  lymph  pulp  are  previously  sterilised  by  prolonged  steaming. 
The  vaccine  material,  just  as  it  is  derived  from  the  calf,  is  then 
passed  through  the  machine,  which  is  worked  by  an  electric 
motor.  When  the  pulp  has  been  triturated  in  this  way,  the 
amount  of  subdivision  it  bas  undergone  can  be  ascertained  by 
suspending  a  loopful  of  the  ground-up  material  in  a  watch  glass 
containing  distilled  water.  If  th(3  trituration  has  been  effectual, 
such  suspension  should  show  only  the  minutest  particles  of  pulp  ; 
causing  the  water  to  appear  merely  cloudy.  The  pulp  is  then 
passed  through  the  machine  a  second  time  together  with  six 
times  its  weight  of  a  sterilised  mixture  of  50  per  cent,  pure 
glycerine  in  distilled  virater.  The  resulting  mixture  is  then  once 
more  passed  through  the  machine ;  thus  producing  a  fine  and 
intimate  emulsion.  At  this  stage  a  loopful  of  the  emulsion  is 
withdrawn  with  a  sterilised  platinum  needle,  and  agar-agar  plates 
are  established,  in  order  to  estimate  both  the  number  and  the 
qualitv  of  organisms  present  in  the  lymph. 

4.  Storage  of  Emulsion. — ^The  emulsion  is  next  received  into 
conical  glass  receptacles,  previously  sterilised.  By  means  of  a 
stopcock  at  the  point  of  the  cone,  the  glycerinated  lymph  is  run 
into  smaU  sterilised  test  tubes  capable  of  holding  4  to  10  c.c. 
Each  tube  is  filled  as  completely  as  possible,  so  that  very  little  air 
remains  in  contact  with  the  emulsion.  It  is  plugged  with  a 
sterilised  cork,  is  sealed  vnth  melted  parafiQn,  which  has  been 
rendered  aseptic  with  carbolic  acid,  and  is  then  placed  in  a  dark 
cool  cupboard  or  ice-chest.  Week  by  week,  agar-agar  plates  are 
established  from  the  emulsion  with  the  result  that  the  number  of 
colonies  is  shown  to  diminish  successively  in  the  several  plate 
cultures.  At  the  end  of  a  month  the  plates  rarely  show  colonies 
of  any  sort 

5.  Use  of  the  Lymph  at  the  Animal  Vaccine  Establishment 
prior  to  distribtUion. — ^When  the  stage  is  reached  at  which  agar 
plates  show  no  growth  after  inoculation  with  the  emulsion, 
samples  of  the  lymph  are  drawn  up  into  capillary  tubes  and 
despatched  to  the  Animal  Vaccine  Establishment  for  the 
vaccination  of  children.  The  results  of  these  vaccinations  are 
recorded  a  week  later,  and  from  the  number  and  size  of  the 
vesicles  obtained,  an  estimate  is  made  as  to  the  potency  of  the 
lymph. 

6.  TVansferenee  of  the  Olycerinated  Lymph  to  Capillary  Tubes 
/(n^  distribution.— "When  the  lymph  of  a  given  calf  has  been  shown 


L».A.Mo.6.  to  be  satisfactory,  the  bnlk  of  it  is  transferred  to  sterilised 
tothir"  capillary  tubes  by  means  of  special  tube  filling  machines  worked 

^pmAioni  by  water  power.  These  tubes  are  next  sealed  in  a  small  gas  flame, 
UTOdriutod  every  care  being  taken  to  prevent  overheating  of  the  lymph  during 
SffiMJiSmftnt.  *^®  process.  These  sealed  tubes  are  then  stored  in  an  ice-chest 
WMB^  in  boxes  in  such  numbers  that  any  quantity  demanded  up  to 
.  Biann.       gome  2,000  tubes  per  day  can  be  at  once  despatched  to  the  National 

Vaccine  Establishment  at  Whitehall,  from  whence  the  lymph  is 

distributed  to  public  vaccinators. 

7.  Recording  of  the  Results  of  the  Vaccination  by  the  Public 
Vaccinators, — Each  public  vaccinator  receives,  in  response  to 
application  made  to  the  National  Vaccine  Establishment  {see 
appended  form  A),  a  consignment  of  lymph  together  with  a 
schedule  in  which  to  record  the  results  of  its  use  {see  appended 
form  B),  and  these  schedules,  after  having  been  examined  in 
the  National  Vaccine  Establishment,  are  sent  to  the  Laboratories. 
The  Schedules  indicate  the  series  number  of  the  lymph,  the 
date  of  its  despatch  from  the  National  Vaccine  Establishment, 
the  name  of  the  public  vaccinator  to  whom  it  was  supplied, 
the  number  of  tubes  sent,  the  dates  when  the  several  tubes 
were  used,  the  number  of  persons  vaccinated,  the  number 
of  scarifications  made,  and  the  number  of  vesicles  obtained.  All 
these  details  are  recorded  at  the  Laboratories,  and  from  the  last 
two  items,  information  as  to  the  success  which  has  resulted,  both 
as  regards  individuals  vaccinated,  and  insertions  of  lymph  made, 
is  obtained,  and  set  forth  both  in  full,  and  in  the  form  of  a 
percentage. 

In  addition  to  these  records,  a  register  is  kept  stating  the 
particulars  of  the  calves  employed,  the  details  of  the  lymph 
obtained  from  each,  including  the  results  of  the  bacteriological 
examinations,  the  results  of  the  use  of  the  lymph  at  the  Animal 
Vaccine  Establishment,  and  also  the  number  of  tubes  of  each 
series  despatched  to  the  National  Vaccine  Establishment. 

Certain  experimental  work  has  also  been  commenced  on  the 
bacteriological  flora  of  vaccine  lymph ;  on  the  influence  of 
external  conditions  acting  on  or  likely  to  act  on  glycerinated 
lymph  ;  and  on  other  matters  bearing  upon  the  methods  best 
calculated  to  produce  efficient  vaccine  lymph.  Efforts  are  also 
being  made  to  devise  a  means  by  which  to  standardise  the 
lymph.    This  work  is  still  in  progress. 

Up  to  and  including  March  31st,  1899,  lymph  from  103  calves 
has  been  sent  out  from  the  Department.  All  these  calves  were, 
after  slaughter,  examined  by  the  veterinary  surgeon  and  certified 
to  be  healthy.  One  other  calf,  which  appeared  to  be  in  health 
during  the  course  of  its  vaccination,  was  found  at  the  autopsy  by 
the  veterinary  surgeon  to  exhibit  tubercular  lesions  in  certain 
glands  and  other  organs.  The  lymph  obtained  from  this  calf  was 
at  once  destroyed. 

The  number  of  capillary  tubes  of  lymph  sent  to  the  National 
Vaccine  Establishment  during  the  three  months  in  question 
amounts  to  126,038.  Each  tube  is  charged  with  glycerinated  calf 
lymph  amply  sufficient  for  the  vaccination  of  one  person.  The 
average  number  of  tubes  thus  despatched  between  Monday, 
January  2nd  and  Saturday,  April  1st  amounted  to  9,695  per  week. 
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or  1,616  pep  day.      The  following   table  gives    the   nnmerical    app.a.n 
details  as  to  the  despatch'  of  the  lymph  to  the  National  Vaccine  ^^  ^^ 
Establishment :—  "^  Operationi 

of  the 
OlYcerinat 
Oalf  Lvmp 
E<!tabli8hn 
1898-99;  b] 
Dr.  Blazall 


No.  of 

No.  of 

Week 

Tubes 

"■■  ~    •  ' 

■^     Week 

Tubes 

ending. 

eentto 
N.V.E. 

ending. 

sent  to 
N.V.E. 

January     7 

10,711 

March      4 

9,844 

n         H 

12,538 

11 

10,200 

n          21 

7,569 

18 

9,800 

n          28 

9,190 

25 

9,900 

February  4 

9,733 

April        1 

6,100 

n          11 

9,500 

„        18 

10,253 

,.        25 

10,700 

• 

Total  ... 

126,038 

The  results  of  100,000  vaccinations,  performed  by  9,880  Public 
Yaccioators  had  been  tabulated  at  the  date  of  the  compilation  of 
this  report.  These  are  made  up  of  99,390  primary  vaccinations, 
and  610  re-vaccinations ;  th^  case  success-rate  and  the  insertion 
success-rate  being,  per  cent.,  respectively  as  under  : — 


Primary  Vaooinations. 


Re-vaccinationB. 


Oase  SnooesB 
Inaertion  SnooeeB ... 


91-8 
82-0 


[Addendum  A. 


QpOTVMOBi 

CRfoorfiwIed 
QwflyBiph 


foui  op  AppLzc^isnr  fom  GteicaHMAZHi  L^ 


GOtnrrsRFeiL. 


IkUof 


Thm^ttwmt  Vi 


€f^lyeerinaUd  Calf  L^mpk  far 


['B3.—Ii  if  nndefinble  to 
•tore  the  lymph  longer  tluui 
neeeflsarv  after  it  hai  been 

Jlftced  in  capillary  tnbes. 
[enee  sneh  number  of  tnbei 
only  ai  are  immediately  re- 
quired should  be  applied  for ; 
and  the  lymph  should  be  kept 
in  the  dark,  in  a  cool  place.  I 


Ckildrtm,         ^^f  Lffmpk/br  tkt  Vmtmimtim  tf 


t%iidrem. 


5yiMrf, 


Piiblic  Vaeeimatar, 


Dmts 


No. 


Date  of  transmitting  to  ths 
Local  Owernment  Boards  Hate" 
metU  a»  to  rotults  obtained. 


Addr$Si 
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ADDBKBUM  a 


SCHBDULB  OF  BBBULTS    OF    USE    OF   GlTOEBINATSD  LfMPH    ISBUKD   BT 

National  Vacxjinb  Establishment. 


THB 


Avr.A.ira& 

Ob  the 
OperaifoDi 
of  the 


Glyoerinated 
Oau  Lymph 
BetabUshment 


Series. 


National  Vaooinb  Estalishmbnt, 
St.  Stbphbn's  House, 

Gannon  Bow, 

London,  S.W. 


188e-W;b7 
Dr.BtaalL 


JVb.  of  Ikihet  ient 


.189 


It  is  requested  that  the  Inspector  of  the  National  Vaccine  Establishment  may 
be  famished  with  the  information  reqoired  in  the  schedule  below  concerning  the 
▼aocinations  performed  with  the  accompanying  calf  lymph.  The  form  should  be 
zetozned  to  him  as  soon  as  convenient  after  the  results  of  the  vaccinations  have 
l>een  ascertained. 

N  .B. — All  future  applications  for  glyoerinated  calf  lymph  should  specify  the 

number  of  persons  for  whose  vaccination  lymph  is  immediately  required. 


No. 

Date  of 

usintr 

Lymph. 

Whether 

for  a 
primary 

or 

revae- 

dnation. 

Age  of 

I>er8on 

vac- 

oiuated. 

No.  of  scarifl- 

oations  to  which 

lirmph  was 

applied. 

No.  of 

veeioleB 

obtained. 

Bemarka. 

1 

2 

S 

4 

S 

6* 

N-TJI.  12. 


Signed. 
Date^ 


*  Some  schedule  forms  have  12,  and  others,  again,  20  spaces  provided;  and  such 
number  of  forms  is  sent  out  on  each  separate  occasion  as  will  suffice  for  record  of 
^^  results  of  use  of  ea<^  tube  issued  in  response  to  the  application  of  a  Public 
Va43oinitor. 
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No.  6. 

'p.A.No.a.   General  Order  of  the  Local  Government  Board,  under 
xjiM^on  *^o     Vaccination    Acts,    1867    to    1898,    embody hig  the 

i«r.  1896.  Amended  Regulations  of  the  Board.    (18th  October,  1898). 

To  the  Board  of  Guardians  of  every  Poor  Law  Union  in 
England  and  Wales  ;  to  the  Public  Vaccinators  of  the  several 
Vaccination  Districts  in  England  and  Wales  ;  and  to  all  others 
whom  it  may  concern. 

Whereas  by  Section  4  of  the  Vaccination  Act,  1867  (herein- 
after referred  to  as  "  the  Act  of  1867  "),  it  was  enacted  that  no 
person  should  be  appointed  a  Public  Vaccinator,  or  act  as  deputy 
for  a  Public  Vaccinator,  who  should  not  possess  the  quali&^tion 
theretofore  prescribed  by  the  Lords  of  Her  Majesty's  Council,  or 
such  as  should  be  from  time  to  time  prescribed  by  them,  except 
when  such  Lords  should,  upon  sufficient  cause,  sanction  any 
departure  from  their  directions  ;  and  that  all  such  regulations  as 
the  said  Lords  had  theretofore  made,  or  should  thereafter  make, 
which  they  were  thereby  authorised  to  make,  to  secure  the 
efficient  performance  of  Vaccination,  should  be  duly  observed  by 
the  several  persons  to  whom  they  applied  ; 

And  whereas  by  Section  8  of  the  Act  of  1867  the  Lords  of  Her 
Majesty's  Council  were  authorised  to  issue  regulations  in  respect 
of  the  re-vaccination  of  persons  who  might  apply  to  be  re- 
vaccinated  ; 

And  whereas  by  Section  5  of  the  Vaccination  Act,  1871  (herein- 
after referred  to  as  '*  the  Act  of  1871 "),  it  was  enacted  that,  subject 
to  the  provisions  of  that  Act,  the  Poor  Law  Board  should  have  the 
same  powers  with  respect  to  Guardians  and  Vaccination  Officers 
in  matters  relating  to  Vaccination  as  they  had  with  respect  to 
Guardians  and  Officers  of  Guardians  in  matters  relating  to  the 
relief  of  the  Poor,  and  might  make  rules,  orders,  and  regulations 
accordingly,  and  that  all  enactments  relating  to  such  powers,  and 
to  such  orders,  rules,  and  regulations,  should  apply,  mutatis 
mutandis,  and  that  the  Poor  Law  Board  should  also  frame  appro- 
priate Books  and  Forms  for  the  use  of  Vaccination  Officers,  Public 
Vaccinators,  and  Medical  Practitioners  under  the  Act  of  1867  and 
the  Act  of  1871 ; 

And  whereas  by  Section  15  of  the  Act  of  1871  it  was  enacted 
that  the  Poor  Law  Board  might,  by  Order,  from  time  to  time 
repeal,  alter,  and  add  to,  the  Forms  contained  in  the  Schedule  to 
the  Act  of  1867  ; 

And  whereas  by  virtue  of  the  Local  Government  Board  Act, 
1871,  and  of  Section  16  of  the  Act  of  1871,  all  the  powers  and 
duties  vested  in  or  imposed  on  Her  Majesty's  Most  Honourable 
Privy  Council  by  the  Act  of  1867,  and  any  Acts  amending  the 
said  Act,  and  conferring  powers  on  the  said  Privy  Council,  and 
all  powers  and  duties  vested  in  or  imposed  on  the  Poor  Law  Board 
by  the  several  Acts  of  Parliament  relating  to  the  relief  of  the 
Poor,  and  any  other  Acts,  are  now  vested  in  and  imposed  on  Us, 
the  Local  Government  Board  ; 


And  whereas  by  Section  1  of  the  Vaccination  Act,  1874  (herein-    afp.  A^ 
after  referred  to  as  "  the  Act  of  1874  "),  it  was  enacted  that  the  Yaooixukti 
powers  conferred  by  the  above-recited  Section  5  of  the  Act  of  ^^'^■'•W 
1871  should  be  deemed  to  extend  to  and  include  the  making  of 
rules,  orders,  and  regulations  prescribing  the  duties  of  Guardians 
and  their  Officers  in  relation  to  the  institution  and  conduct  of  the 
proceedings  to  be  taken  for  enforcing  th0  provisions  of  the  Act  of 
1867   and  the  Act  of  1871,  and  the  payment  of  the  costs  and 
expenses  relating  thereto  ;  and  that  rules,  orders,  and  regulations 
under  the  Act  of  1874  should  be  deemed  to  be  made  under  the 
said  Section  5  of  the  Act  of  1871 ; 

And  whereas  by  divers  general  and  special  orders  the  Lords  of 
Her  Majesty^s  I^ivy  Council, .  the  Poor  Law  Board,  and  We 
Ourselves  have  made  regulations  under,  or  which  had  effect  under, 
the  herein-before  recited  enactments  ;  and  the  said  Orders  or  some 
parts  thereof  are  still  in  force  ; 

And  whereas  by  Section  6  of  the  Vaccination  Act,  1898  (herein- 
after referred  to  as  "  the  Act  of  1898 "),  We  are  empowered  to 
make  rules  and  regulations  with  respect  to  the  duties  and 
remuneration  of  Public  Vaccinators,  whether  under  contracts 
made  before  or  after  the  passing  of  that  Act ; 

And  whereas  by  Section  7  of  the  Act  of  1898  We  are  further 
empowered  by  Order,  if  in  our  opinion  it  is  expedient  by  reason 
of  serious  risk  of  outbreak  of  small-pox  or  of  other  exceptional 
circumstances,  to  require  the  Guardians  of  any  Poor  Law  Union 
to  provide  vaccination  stations  for  the  vaccination  of  children  with 
glycerinated  calf  lymph  or  such  other  lymph  as  may  be  issued  by 
Us,  and  to  modify  as  respects  the  area  to  which  the  Order  applies 
and  during  the  period  for  which  it  is  in  force,  the  provisions  of 
that  Act  requiring  the  Public  Vaccinator  to  visit  the  home  of  the 
child  otherwise  than  on  request  of  the  parent ; 

Now  therefore.  We,  the  Local  Government  Board,  in  pursuance 
of  the  powers  given  to  Us  by  the  Statutes  in  that  behalf,  do  hereby 
Order  that  from  and  after  the  Thirty-first  day  of  December,  One 
thousand  eight  hundred  and  ninety-eight  (herein-after  referred  to 
as  '*  the  commencement  of  this  Order  "),  the  following  provisions 
Bhall,  unless  We  otherwise  direct,  have  effect ;  viz., — 

Abticlb  1. — All  the  Orders  of  Council  and  General  and  other 
Orders  made  by  the  Lords  of  Her  Majesty's  Privy  Council,  the 
Poor  Law  Board,  and  by  Us,  under,  or  which  have  effect  under, 
any  of  the  herein-before  recited  enactments,  shall  be  rescinded  : 

Provided  that  nothing  in  this  Article  shall  affect — 

1.  The  validity  of  any  contract  for  public  vaccination  made 

under  any  Order  hereby  rescinded  ;  but  the  Public 
Vaccinator  thereunder  shall,  as  from  the  commencement 
of  this  Order,  perform  the  duties,  and  be  paid  the 
remuneration  substituted  by  this  Order  for  the  duties 
and  remuneration  fixed  by  such  contract ;  or 

2,  The  appointment  or  tenure  of  office  of  any  Vaccination 

Officer  appointed  under  any  of  those  Orders ;  but  he 
shall,  as  from  the  commencement  of  this  Order,  perform 
the  duties  prescribed  by  this  Order,  and  be  remunerated 
in  manner  provided  by  this  Order. 
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Contracts  with  Public  VaccinatoTB. 

AFP.A.yo.a.  Artiolb  2. — The  Guardians  of  any  Poor  Law  Union  shall  not 
7Moiii»tioB  enUr  into  a  contract  for  public  vaccination  with  any  registered 
Order,  188a       medical  practitioner,  or  approve  of  any  such  practitioner  as  depnty 

for  a  Pablic  Vaccinator,  unless  he  shall  produce  a  certificate  of 
proficiency  in  vaccination  given,  under  such  conditions  as  We 
from  time  to  time  fix,  by  some  person  whom  We  shall  have 
authorised  to  act  for  the  purpose  and  by  whom  he  shall  have  been 
duly  instructed  and  examined  in  the  practice  of  vaccination  ;  bat 
it  shall  not  be  necessary  to  produce  the  certificate  to  the  OuardianSy 
if  such  certificate  was  required  as  a  condition  of  obtaining  any 
diploma,  licence,  or  degree  which  the  contractor  possesses. 

Artiolb  3. — (1.)  Every  contract  for  public  vaccuiation,  other 
than  a  contract  with  the  Medical  OfQcer  of  a  Workhouse  for  the 
vaccination  of  the  persons  resident  therein,  shall  be  made  in  the 
Form  set  out  in  the  First  Schedule  hereto,  with  such  modifications^ 
if  any,  as  the  Guardians  and  the  contractor  shall,  with  Our 
approval,  adopt ;  and  shall  provide  for  payments  to  be  made  to 
the  Public  Vaccinator  as  follows ;  that  is  to  say, — 

(a)  a  payment  of  not  less  than   one  shilling  in  respect  of 
every  child  whose  birth  shall  have  been  registered  in 
his  district  after  the  Thirty-first  day  of  August  One 
thousand  eight  hundred  and  ninety-eight,  or  who  shall 
be  resident  in  his  district  and  whose  birth  shall  have 
been  registered  in  some  other  district  after  that  date,  or 
shall  not  have  been  registered  at  all,  except  children 
who  shall  have  died  or  been  removed  from  the  district 
before  attaining  the  age  of  four  monthSi  or  who  shall 
have  been   duly  certified  to  have  been   successfully 
vaccinated  otherwise  than  by  the  Public  Vaccinator,  or 
to  be  insusceptible  of  vaccination,  or  to   have  had 
small-pox,  before  reaching  that  age,  or  with  regard  to 
whom  a  certificate  under  Section  2  of  the  Act  of  1898 
is  in  force ; 
(6)  a  payment  of  not  less  than  five  shillings  in  respect  of 
every  successful  primary  vaccination  or  re-vaccination 
performed    by    him    at    the    home    of    the    person 
vaccinated ;  and 
(c)  a  payment  of  not  less  than  two  shillings  and  sixpence  in 
respect  of  every  successful  primary  vaccination  of  any 
person  other  than  a  child,  or  of  any  successful  re- 
vaccination,  such  primary  vaccination  or  re-vaccination 
having  been  performed  by  him  at  his  surgery  or  else- 
where than  at  the  home  of  the  person  vaccinated  : 
Provided  that  no  payment  shall  be  made  in  respect  of  any 
vaccination    unless    the    same  shall  have   been    performed    in 
accordance  with  the  conditions  herein  prescribed,  nor  unless  the 
provisions  of  the  Vaccination  Acts,  1867  to  1898,  and  of  this  Order 
as  to  certificates  and  otherwise  have  been  observed  with  reference 
thereto : 

Provided  also  that  no  payment  shall  be  made  in  respect  of 
the  re-vaocination  of  any  person  who  shall  be  less  than  ten  years 
old,  or  who  shall  have  been  previously  re-vaccinated  within  a 
period  d  ten  years. 


(2.)  The  number  of  children  in  respect  of  whom  pa3rment8  are    app.  a.  Nai 
to  be  made  nnder  paragraph  (a)  of  this  Article  shall  be  the  yaeei^oo 
number  of  children  in  the  lists  to  be  sent  by  the  Vaccination  Oidor,  IM. 
Officer  to  the  Public  Vaccinator  as  provided  bj  paragraph  6  (a) 
of  the   **  Instructions  to  Vaccination  Officers  **  in  the    Fourth 
Schedule  hereto,  together  with    the    namber    of  children  not 
included  in  such  Lists  but  vaccinated  by  the  Public  Vaccinator 
himself. 

(3.)  Each  of  the  said  payments  to  be  made  in  accordance  with 
this  Article  shall,  subject  to  the  above  provisions  as  to  the 
minimum,  be  of  such  amount,  and  shall  be  made  at  such  times, 
and  subject  to  such  conditions  as  may  be  fixed  in  the  contracts 
approved  by  Us. 

(4.)  The  payments  made  to  the  Public  Vaccinator  in  accord- 
ance with  this  Article  shall  be  deemed  to  include  any  expen^ie  in 
respect  of  postage  incurred  by  the  Public  Vaccinator,  unless 
otherwise  agreed  between  him  and  the  Ouardians. 

Abtigle  4. — ^Where  a  Workhouse  is  a  Vaccination  District, 
every  vaccination  contract  made  after  the  commencement  of  this 
Order  with  the  Medical  Officer  of  the  Workhouse  for  the 
vaccination  of  persons  resident  therein  shall  be  made  in  the 
Form  set  out  in  the  Second  Schedule  hereto,  with  such  modifi- 
cations, if  any,  as  the  Ouardians  and  the  contractor  shall,  with 
Our  approval,  ado]>t ;  and  shall  provide  for  a  payment  of  not  less 
than  two  shillings  and  sixpence  in  respect  of  each  successful 
primary  vaccination  or  re-raccination  performed  by  him  under 
Ills  contract. 

Articlb  5.^1.)  Any  contract  for  public  vaccination,  other 

than  a  contract  made  with  the  Medical  Officer  of  a  Workhouse 

:f  or  the  vaccination  of  the  }>ersons  resident  therein,  which  shall  be 

in  force  at  the  commencement  of  this  Order  shall  continue  in  force 

xuitil  the  same  shall  have  been  determined  by  the  death  of  the 

contractor  or  by  notice  as  therein  provided,  or  by  Us,  or  until  a 

new  contract  shall  be  entered  into  with  the  contractor  and  shall 

liave  been  approved  by  Us  in  place  thereof ;  and  such  contract 

shall,  as  from  the  commencement  of  this  Order,  be  deemed,  as 

regards  the  duties  of  the   Public  Vaccinator,  in    lieu    of    the 

provisions  in  that  behalf  therein  contained,  to  require  the  Public 

Vaccinator  to  perform  the  duties  prescribed  by  this  Order,  or 

specified  in  the  form  of  contract  in  the  First  Schedule  hereto, 

and  as  regards  the  remuneration  of  the  Public  Vaccinator,  in  lieu 

of  the  payments  in  such  contract  mentioned,  to  provide  for  the 

payment  by  the  Guardians  to  the   Public  Vaccinator  of  such 

payments  as  are  prescribed  by  paragraphs  (a),  (6),  and  (c)  of 

Article  3  of  this  Order,  the  amount  of  each  of  such  payments 

being  such  as  may  have  been  agreed  upon  by  the  Guardians  and 

Public  Vaccinator  before  the  First  day  of  January,  One  thousand 

eight  hundred  and  ninety-nine,  and  may  be  approved  by  Us,  or  if 

the  amount  of  each  of  such  payments  shall  not  be  so  settled  then, 

as  may  be  determined  by  Us. 

(2.)  Any  contract  made  under  the  Vaccination  Act  of  1867  with 
the  MedicEd  Officer  of  a  Workhouse  for  the  vaccination  of  the 
persons  resident  therein  which  shall  be  in  force  at  the  commence- 
ment of  this  Qr4er  shall  continue  in  force  until  the  samt  shall 
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t.A.  NoflL  have  been  determined  by  the  death  of  the  contractor  or  by  notice 
loteiuuon  or  otherwise  as  therein  provided,  or  by  Us,  or  until  a  new  contract 
i»,iW8.  shall  be  entered  into  with  the  contractor,  and  shall  have  been 
approved  by  Us,  and  sach  contract  shall  be  deemed,  as  regards 
the  duties  of  the  Public  Vaccinator,  in  lieu  of  the  provisions  in 
that  behalf  therein  contained,  to  require  the  Public  Vaccinator  to 
perform  the  duties  prescribed  by  this  Order  or  specified  in  the 
form  of  contract  in  the  Second  Schedule  hereto,  and,  as  regartls 
the  remuneration  of  the  Medical  Officer  as  Public  Vaccinator,  in 
lieu  of  the  payments  in  such  contract  specified,  to  provide  for  the 
payment  by  the  Guardians  of  such  payment  as  is  prescribed  by 
Article  4  of  this  Order,  the  amount  of  such  payment  being  such 
as  may  be  agreed  upon  by  the  Guardians  and  the  Medical  Officer 
before  the  First  day  of  January,  One  thousand  eight  hundred  and 
ninety-nine,  and  may  be  approved  by  Us,  or  if  the  amount 
of  such  payments  shall  not  be  so  settled  then,  as  may  be 
determined  by  Us. 

Duties  of  Public  Vaccinato7\ 

Article  6. — Every  Public  Vaccinator  shall  diligently  perform 
the  duties  imposed  on  him  by  his  contract  or  by  this  Order  ;  and 
shall  perform  such  duties  in  ]>erson,  except  when,  on  account  of 
reasonable  absence  from  the  District,  or  on  some  other  sufficient 
ground,  he  shall  be  obliged  to  leave  any  of  them  to  be  performed 
by  a  duly  qualified  deputy  approved  by  the  Guardians. 

Article  7. — (I.)  The  visit  of  the  Public  Vaccinator  to  the 
home  of  a  child,  whether  on  request  of  the  parent  or  other  person 
having  the  custody  of  the  child,  or  after  notice  from  the  Vaccina- 
tion Officer,  shall  be  made  not  earlier  than  9  o'clock  in  the 
morning,  nor  later  than  4  o'clock  in  the  afternoon,  unless  some 
other  time  shall  have  been  arranged  between  the  Public  Vaccinator 
and  the  parent  or  such  other  person.  In  either  case  at  least 
twenty-four  hours'  notice  shall  be  given  by  the  Public  Vaccinator 
of  his  intention  to  visit  the  home  of  the  child,  unless  the  parent 
or  other  person  having  the  custody  of  the  child  otherwise  agrees 
in  any  case  where  the  visit  is  made  at  his  request.  In  the  case  of 
a  visit  after  notice  from  the  Vaccination  Officer,  the  notice  of  the 
intention  to  visit  shall  be  in  the  Form  I.  set  out  in  the  Fifth 
Schedule  hereto,  or  to  the  like  effect. 

(2.)  The  visit  of  the  Public  Vaccinator  to  the  home  of  a  child, 
whether  on  request  of  the  parent  or  other  person  having  the 
custody  of  the  child,  or  after  notice  from  the  Vaccination  Officer, 
shall,  in  the  absence  of  any  sufficient  reason  for  delay,  be  made 
within  two  weeks  after  receipt  of  the  request  or  notice,  as  the  case 
may  be, 

(3.)  The  Public  Vaccinator  shall  enter  in  the  proper  columns  of 
the  list  of  children  sent  to  him  in  the  Form  H.  set  out  in  the 
Fifth  Schedule  hereto  by  the  Vaccination  Officer  in  respect  of 
whom  the  necessary  certificates  have  not  been  received  by  such 
Officer  the  several  particulars  as  to  each  visit  made  by  him  ;  and 
shall,  within  one  month  from  the  receipt  of  such  notice,  return 
the  same  to  the  Vaccination  Officer,  with  such  particulars  duly 
inserted. 


(4.)  This  Article  shall  not  apply  to  Public  Vaccinators  under    i».a.  yge. 
contracts  for  the  vaccination  of  persons  resident  in  a  Workhouse.    VaoctoatioBi 
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Artiolv  8. — In  the  performance  and  inspection  of  all  vaccina- 
tions under  contract  and  otherwise  in  relation  thereto,  every 
Public  Vaccinator  shall  observe  the  '*  Instructions  to  Vaccinators 
under  Contract "  in  the  Third  Schedule  hereto. 

Articlb  y. — Every  Public  Vaccinator  shall  duly  register  all 
vaccinations  performed  by  him  in  a  register  in  the  Form  0.  set 
out  in  the  Fifth  Schedule  hereto,  and  in  manner  directed  in 
the  "  Instructions  to  Vaccinators  under  Contract "  in  the  Third 
Schedule  hereto. 


Appointment  of  Vaccination  Officers. 

Articlb  10. — (1.)  Where  the  number  of  Vaccination  OflRcers 
already  appointed  or  hereafter  appointed  in  any  Poor  Law  Union 
shall  at  any  time,  in  the  opinion  of  the  Guardians  or  in  Our 
opinion,  be  insufficient  for  the  purpose  of  securing  the  due 
execution  of  the  Vaccination  Acts,  1867  to  1898,  in  such  Union, 
the  Guardians  shall,  with  Our  approval,  or  on  Our  requisition, 
appoint  a  sufficient  number  of  such  Officers. 

(2.)  Whenever,  in  consequence  of  an  outbreak  of  small-pox,  or 
for  other  cause,  it  may  appear  to  the  Guardians  or  to  Us  to  be 
requisite  that  temporary  assistance  should  be  provided  for  any 
Vaccination  Officer  in  the  discharge  of  his  duties,  the  Guardians 
may  and,  if  so  directed  by  Us,  shall  appoint  an  Assistant  or 
Assistants  to  the  Vaccination  Officer  for  such  time  as  the  Guardians 
niay  deem  necessary  or  We  may  direct. 

Articlb  11. — (l.)  Every  appointment  of  a  Vaccination  Officer 
made  after  the  commencement  of  this  Order  shall  be  subject  to 
Our  approval. 

(2.)  Notice  of  a  proposal  to  appoint  a  Vaccination  Officer  shall 
be  given  at  one  of  the  two  ordinary  meetings  next  preceding  the 
meeting  at  which  the  appointment  is  to  be  made,  such  notice 
being  duly  entered  on  the  minutes,  or  else  an  advertisement 
specifying  the  District  for  which,  and  the  date  of  the  meeting  at 
which,  such  appointment  is  proposed  to  be  made,  together  with 
the  rate  of  remunei*ation  to  be  paid,  shall  be  published  in  some 
newspaper  circulating  in  the  Union  at  least  seven  days  before  the 
day  fixed  for  the  appointment. 

Articlb  12. — The  Guardians  shall  furnish  the  Vaccination 
Officer  with  a  copy  of  the  resolution  appointing  him  signed 
by  the  Chairman  of  the  meeting  at  which  the  appointment  was 
luade,  or  of  the  ensuing  meeting ;  or,  in  the  case  of  any 
Vaccination  Officer  appointed  before  the  commencement  of  this 
Order,  with  a  copy  of  such  resolution  under  the  seal  of  the 
Quardians. 

Articlb  13. — Every  appointment  of  a  Vaccination  Officer  shall, 
\nthin  seven  days  after  it  is  made,  be  reported  to  Us  by  the  Clerk 
to  the  Guardians,  who  shall  furnish  such  particulars  relating 
thereto  as  We  may  recjuire. 


LNo.  c  Abtiolb  li. — If  any  Vaccination  Officer  is  at  any  tfane  prevented 
by  Bickneaa  or  accident  or  other  sufficient  reason  from  perfonning 
his  daties,  the  Guardians  shall  appoint  a  competent  person  to  act 
as  his  temporary  snbstitnte,  and  snch  person  shall  be  deemed  to 
be  the  Vaccination  0£Bcer.  It  shall  not  be  necessary  in  any  snch 
case  that  the  foregoing  Articles  as  to  appointment,  except  Article 
12,  Hhonld  be  complied  with,  nor  shall  Oar  approval  be  required 
to  any  such  temporary  appointment. 

Article  15. — (1.)  In  the  event  of  a  vacancy  in  the  office  of 
Vaccination  Officer  at  or  after  the  commencement  of  this  Order, 
the  Clerk  to  the  Gaardians  shall  report  it  toITs,  and  the  Goardians 
shall  make  a  fresh  appointment  withont  delay,  unless  We  shall 
otherwine  direct. 

(2.)  If  the  Guardians  are  unable  to  fill  np  the  vacancy  forth- 
with, they  shall  appoint  a  person  to  act  temporarily,  subject  to 
Our  approval. 

Tenure  of  Office  of  Vaccinatum  Officers. 

AUTICLB  16. — Kvery  Vaccination  Officer  appointed  under,  this 
OrdfT  Hhall  continue  to  hold  the  office  until  he  shall  die,  or 
rrHign,  or  bo  ronioved  by  the  Guardians  with  Our  consent,  or  by 
11h,  or  Hhall  be  proved  to  be  insane  by  evidence  which  We  shall 
d(M«ni  HufTlcieut. 

AliTlOLK  17. — Where  a  Vaccination  Officer  is  appointed  for  a 
|)»rti(M]lar  DiHtrict,  and  any  change  in  the  extent  of  the  District 
may  bo  doeniod  necessary,  and  he  shall  decline  to  acquiesce 
ihoreiii,  tho  (Guardians  may  after  six  months*  notice  in  writing, 
Hl^^ned  by  thoir  Clork,  and  given  to  such  Vaccination  Officer, 
(lotnruiiutt  liiH  office  subject  to  Our  consent. 

AliTKUiK  18. — No  person  shall  be  appointed  a  Vaccination 
Oltlrnr  who  does  not  aj^ree  to  give  one  month's  notice  previous  to 
roHlgiiluK  the  oflico,  or  to  forfeit  such  sum  as  may  be  agreed  upon 
as  ll(|uhlatod  damages. 

AUTIOLH  11>. — If  any  such  Officer  gives  notice  of  an  intended 
rn»«lKinitlou  to  take  effect  on  a  future  day,  the  Guardians  may 
appoint  a  NUoooMsor  at  any  time  subsequent  to  such  notice. 

Jtetnunefntion  of  Vaecifiation  Officers. 

AUTKiliH  20. — (1.)  The  remuneration  of  every  Vaccination 
OnU'nr,  whether  appointed  before  or  after  the  conmiencement  of 
ihU  Order,  shall  consist  of — 

(a)  a  payment  of  not  less  than  threepence  in  respect  of  each 
child  entered  on  the  Birth  Lists  sent  to  him  after  the 
Thirty-first  day  of  December,  One  thousand  eight 
hundred  and  ninety-eight,  by  the  Registrar  of  Births 
and  Deaths ; 

(A)  a  payment  of  not  less  than  ninepence  in  respect  of  the 
registration  by  him  after  the  same  date  in  his  Vaccina- 
tion Register  of  the  successful  vaccination  of  any  child 
bom  in  bis  district ;  and 
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(c)  a  payment  of  not  leaa  than  ninepence  in  respect  of  the    Aw.A^Hac 
transmission    by    him    after    the    same  date  to    the  J^sSmaT 
Vaccination  Officer  of  the  district  where  the  birth  was  ^>'«'.""- 
registered  of  a  copy,  certified  by  him,  of  the  certificate 
of  snccessfol  vaccination  in  his  district  of  any  child  not 
bom  in  the  district,  a  note  of  which  he  shall  have 
entered  in  Column  17  of  his  Report  Book. 

(2.)  Subject  to  the  above  provisions  as  to  the  minimum,  the 
amount  of  such  payments  shall  be  such  as  We  may  approve  or 
direct ;  and  shall  be  increased  or  reduced,  and  such  additional 
payment  shall  be  made  for  extraordinary  services  of  the  Vaccina- 
tion Officer,  or  under  other  unforeseen  circumstances,  as  We  shall 
from  time  to  time  approve  or  direct. 

(3.)  The  remuneration  of  the  Vaccination  Officer  shall  be  deemed 
to  include  any  expense  in  respect  of  postage  incurred  by  him, 
unless  otherwise  agreed  between  him  and  the  Guardians. 

Article  21. — The  remuneration  of  every  Vaccination  Officer 
shall  be  payable  up  to  the  day  on  which  he  ceases  to  hold  the 
office,  and  no  longer,  subject  to  any  deduction  which  the 
Guardians  may  be  entitleil  to  make  under  Article  18. 

Article  22. — Subject  to  the  provisions  of  Article  23,  the 
remuneration  assigned  to  every  Vaccination  Officer  shall  be 
payable  quarterly,  namely,  at  Lady  Day,  Midsummer  Day, 
Michaelmas  Day,  and  Christinas  Day  ;  but  the  Guardians  may  pay 
to  him  at  the  expiration  of  every  calendar  month  such  proportion 
as  they  may  think  fit  on  account  of  the  remuneration  to  which  he 
may  become  entitled  at  the  termination  of  the  quarter. 

Article  23. — Every  Vaccination  Officer  shall  make  out  an 
Account  at  the  end  of  each  quarter,  and  submit  it  to  the  Guardians, 
together  with  the  Books  which  he  may  be  required  to  keep,  and 
the  Certificates  in  his  possession  ;  and  until  such  Account,  Books, 
and  Certificates  have  been  so  submitted,  the  Guardians  may 
postpone  the  payment  of  the  remuneration  which  may  then 
remain  due. 

Article  24. — (1.)  The  Guardians  may  pay  a  reasonable  re- 
muneration to  any  temporary  assistant  to  the  Vaccination  Officer, 
or  to  any  temporary  substitute  for  the  Vaccination  Officer,  whom 
they  appoint,  and  shall  pay  such  remuneration  as  We  may  direct 
to  any  such  assistant  whose  appointment  has  been  made  in 
pursuance  of  Our  directions. 

(2.)  No  remuneration  to  any  temporary  assistant  or  substitute 
shall  be  paid  for  a  longer  period  than  six  weeks,  unless  Our 
consent  is  obtained  thereto. 

Duties  of  Vaccination  Officers, 

Article  25. — Every  Vaccination  Officer  shall,  subject  to  the 
provisions  of  Article  14,  ])erform  the  duties  of  his  otfice  in  person. 
Unless,  with  Our  permission  given  on  the  application  of  the 
Guardians,  he  shall  be  allowed  to  entrust  the  performance  of  all 
or  any  of  them  to  some  deputy  approved  by  such  Guardians, 
M2 
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AFP.  A.  yo.t.  Abticlb  26. — Every  Vaccination  Officer  shall  dnly  obsenre  the 
rm9iitmMUm  *^  Instructions  to  Vaccination  Officers  "  contained  in  the  Fourth 
>fdir,  lan.       Schedule  hereto. 

Abticle  27. — (1.)  Every  Vaccination  officer  shall,  when 
required  by  the  Guardians,  produce  to  them  his  books  and  the 
certificates  in  his  possession,  and  the  lists  sent  by  him  to  the 
Public  Vaccinator  of  children  in  respect  of  whom  the  necessary 
certificates  have  not  been  received  by  him,  when  such  notices 
have  been  returned  to  him  filled  up  by  the  Public  Vaccinator ; 
and  shall  within  seven  days  after  the  expiration  of  each  month 
submit  to  the  Guardians  a  copy  of  the  Summary  of  his  Proceedings 
under  the  Vaccination  Acts,  1867  to  1898,  which  he  is  required  to 
keep  by  paragraph  12  of  the  *'  Instructions  to  Vaccination  Officers  " 
in  the  Fourth  Schedule  hereto,  so  far  as  it  relates  to  that  month. 

(2.)  He  shall,  when  required  by  the  Guardians,  give  them  full 
information  as  to  any  legal  proceedings  taken  by  him  as  Vaccina- 
tion Officer  ;  and,  subject  to  the  provisions  of  the  Vaccination 
Acts,  1867  to  1898,  and  of  this  Order,  sliall  obey  all  lawful  orders 
of  the  Guardians  which  are  applicable  to  his  office. 

Article  2^. — The  Guardians  shall,  from  time  to  time,  ascertain 
whether  the  Vaccination  Officer  is  performing  the  duties  imposed 
on  him  by  the  Vaccination  Acts,  1867  to  1898,  of  enforcing  the 
provisions  of  those  Acts,  and  the  duties  imposed  on  him  by  this 
Order,  and  shall  require  the  due  performance  by  him  of  such 
duties  ;  and,  in  case  of  any  continued  neglect  on  his  part,  shall 
report  the  same  to  Us. 

Costs  and  Ex2)enses  of  Vaccination  Officer. 

Article  29. — (1.)  The  Guardians  shall  pay  the  reasonable  costs 
and  expenses  incurred  by  the  Vaccination  Officer  in  any  pro- 
ceedings taken  by  liim  for  enforcing  the  provisions  of  the 
Vaccination  Acts,  1867  to  1898,  including  the  reasonable  costs  of 
obtaining  any  necessary  legal  assistance  in  connection  with  the 
institution  and  conduct  of  any  such  proceedings ;  and  the 
Vaccination  Officer  shall  within  seven  days  after  the  receipt  of 
any  sum  of  money  recovered  or  received  by  him  from  any 
defendant  in  respect  of  such  costs  or  expenses,  or  in  respect  of 
any  penalty  under  the  said  Acts,  pay  the  same  to  the  Treasurer  of 
the  Guardians  to  their  credit. 

(2.)  The  Guardians  shall  also  pay  the  costs  incurred  by  the 
Vaccination  Officer  in  binding  the  Birth  List  sheets  as  provided  in 
paragraph  4  of  the  *'  Instnuctions  to  Vaccination  Officers " 
contained  in  the  Fourth  Schedule  hereto. 

(3.)  If  the  Guardians  think  fit  to  direct  that  the  name  and 
address  of  the  Vaccination  Officer,  or  of  the  Public  Vaccinator,  as 
the  case  may  be,  shall  be  printed  on  any  of  the  Forms  and 
Notices  prescribecl  by  this  Order,  the  Vaccination  Officer  shall 
cause  the  same  to  be  so  printed,  and  the  Guardians  shall  pay  the 
cost  of  such  printing. 

Forms. 

m 

Article  30.— The  Forms  to  be  used  for  the  purposes  of  the 
Vaccination  Acts,  1867  to  1898,  and  Orders  thereunder,  shall  be 
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those  Bet  out  in  the  Fifth  Schedule  hereto,  and  the  aune  shall  be    amlJl  Hoi 
need  as  follows : — 

(1.)  The  notice  to  be  giren  by  the  Registrar  of  Births  and 
Deaths  onder  section  15  of  the  Act  of  1867  shall  be  in 
Form  A.  or  to  the  like  effect.  Copies  of  Forms  B.,  C^ 
D.,  and  £.  shall  be  attached  thereto,  and  the  name  and 
address  of  the  Vaccination  Officer  shall  be  written  or 
printed  on  the  back  thereof. 

(2.)  The  Certificate  of  Postponement  of  Vaccination  to  be 
given  under  Section  18.  of  the  Act  of  1867,  shall  be  in 
Form  B.  or  to  the  like  effect ;  provided  that  if  sach 
certificate  is  given  by  a  Pablic  Vaccinator  in  paranance 
of  sab-section  (4)  of  Section  1  of  the  Act  of  1898,  the 
same  shall  be  in  Form  C  or  to  the  like  effect. 

(3.)  The  Certificate  of  Insusceptibility  of  Vaccination  to  be 
given  nnder  Section  20  of  the  Act  of  1867  shall  be  in 
Form  D.  or  to  the  like  effect. 

(-4.)  The  Certificate  of  sncceasfnl  Vaccination  to  be  given 
under  Section  21  or  Section  23  of  the  Act  of  1867,  or 
Section  7  of  the  Act  of  1871,  shall  be  in  Form  £.  or  to 
the  like  effect. 

(5.)  The  Certificate  to  be  given  by  the  Public  Vaccinator  in 
the  cases  provided  for  in  Section  12  of  the  Act  of  1871 
shall  be  in  Form  F.  or  to  the  like  effect. 

(6.)  The  Request  by  a  parent,  or  other  person  having  the 
custody  of  a  child,  under  sub-section  (2)  of  Section  1 
of  the  Act  of  1898,  may  be  in  Form  6.  or  to  the  like 
effect. 

(7.)  The  List  to  be  sent  by  the  Vaccination  Officer  to  the 
Public  Vaccinator  as  required  by  paragraph  6  (a)  of 
the  **  Instructions  to  Vaccination  Officers  "  shall  be  in 
Form  H. 

(8.)  The  Notice  to  be  given  by  the  Public  Vaccinator  of  his 
visit  to  the  home  of  a  child  under  sub-section  (3)  of 
Section  1  of  the  Act  of  1898  shall  be  in  Form  I.  or  to 
the  like  effect. 

(9.)  The  Notice  of  Default  to  be  given  by  the  Vaccination 
Officer  to  the  parent,  or  other  person  having  the  custody 
of  a  child,  as  provided  in  paragraph  6  (d)  of  the 
*•  Instructions  to  Vaccination  Oificers ''  shall  be  in  Form 
K.  or  lo  the  like  e5ect. 

(10.)  The  Vaccination  Register  to  be  kept  by  th<^  Vaccination 
Officer  as  provide-l  in  the  •*  Insrrncnons  to  Vaccination 
Officers"  shall  l-e  in  Form  L.,  aiii  th^  columns  for  the 
same  shall  be  printer!  on  the  same  sheet  as  the  Birth 
List  sheets  to  be  sent  to  the  Vaccination  Officer  by  the 
Re^sirar  of  Births  and  Deatlis. 

(11.)  The  Kep<-»rt  f'ook  to  l>e  kept  by  :he  Vaccinarioa  Officer 
^  provide*!  by  paragraph  8  of  the  '^*  Instructions  to 
Vaccination  Officers '"  shall  \j^  in  Form  M. 

(12.)  The  Summary  of  Pr-x-rr-^linrj?  under  th-  Vaccination 
Acts,  1867  to  1898,  reqairtrd  to  be  kepi  by  the  Vaccina- 
tion Officer  as  provided  in  paragraph  12  of  the 
^Instructions  to  Vaccination  Officers*"  shall  be  in 
FuriA  N. 

SMS  D) 
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App.jLNae.  (13 J  r£Yie  Vaccinator's  Register  to  be  kept  by  the  Public 

Vaooiiiatfcm  Vaccinator  as  provided  in  Article  9  of  this  Order  shall 

^^"^^  ^^  be  in  Form  0. 

(14.)  The  Notice  to  be  given  by  the  Public  Vaccinator  to  the 
Medical  Officer  of  Health  under  sub-section  (4)  of 
Section  1  of  the  Act  of  1898  shall  be  in  Form  P.  or  to 
the  like  effect : 

Provided  that  the  Forms  B.,  C,  D.,  and  E.  in  the 
Schedule  to  the  Order  issued  by  Us  on  the  Thirtieth 
day  of  November,  One  thousand  eight  hundred  and 
seventy-one,  may  continue  to  be  used,  in  place  of  the 
Forms  B.,  D.,  E.,  and  F.  in  the  Schedule  to  this  Order, 
respectively,  until  We  otherwise  direct. 

Definitions. 

Article  31.— In  this  Order— 

The  term  "  Workhouse  "  means  any  Workhouse,  School, 

or  Infirmary  which  is  under  the  management  of  a 

Board  of  Guardians. 
The  term  ** child'*  means  any  person  not  more   than 

fourteen  years  of  age. 

Short  Title. 

Article  32. — This  Order  may  be  cited  as  the  Vaccination 
Order,  1898. 


The  Schedules  above  bepsbbsd  to. 


FIRST   SCHEDULE. 


Form  of  Vaccination  Contract, 

Articles  of  Agreement  entered  into  this  daj  of 

,  One  thoosand  eight  hundred  and  , 

between  of  the  one  part,  and  the 

Guardians  of  the  Poor  of  the  Union,  in  the 

County  of  ,  of  the  other  part. 

Whereas  the  said  Guardians  have,  in  pursuance  of  the  several  Statutes  in  that 
behalf,  with  the  approval  of  the  Local  Government  Board,  divided  the  Union 
aforesaid  into  Districts  for  the  purpose  of  Vaccination,  one  of  whioh  Diatrictt 
comprises  the  Parishes  and  Places  following ;  that  is  to  say, 


and  the  said  Gnardiani  haTt 
agreed  with  the  said 

lo  enter  into  a  Oontraot  for  th«  performance   of  Yaeoination  in  the   taid 
District : 
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f 

Now,  therefore,  the  said  doth  hereby.   App.  A.  Ko.  ( 

coYenant  and  agree  with  the  said  Guardians  and  their  snccessors,  that,  from  and  «,     .~~TT 
after  the  day  of  ,  he  wiU  (subject   oJdSr!^° 

to  any  Order  as  to  Vaccination  made  by  the  Local  Government  Board  under 
Section  7  of  the  Vaccination  Act,  1898)  by  himself,  or  (when  he  shall  be  unable 
to  perform  his  duties  in  person)  by  the  deputy  herein-after  mentioned,  or  who 
may  hereafter  be  approved  by  the  Guardians,  and  whose  name  may  be  endorsed 
hereon,  duly  and  according  to  the  requirements  of  the  Acts  and  Orders  relating 
to  Vaccination  perform  the  following  duties  : — 

(1.)  In  the  case  of  every  child  resident  in  the  District,  on  the  request  of  the 
parent  or  other  i>erson  having  the  custody  of  the  child,  he  will,  within 
two  weeks  after  the  receipt  of  such  request,  visit  the  home  of  the  child 
for  the  purpose  of  vaccinating  the  child. 
(2.)  In  the  case  of  every  child  resident  in  the  District  who  has  reached  the 
age  of  four  months,  and  as  to  whom  he  has  received  the  requisite 
notice  from  the  Vaccination  Officer,  he  will  visit  the  home  of  the  child 
within  two  weeks  after  receipt  of  the  notice,  and  offer  to  vaccinate 
the  child  with  glycerinated  calf  lymph,  or  such  other  lymph  as  may 
be  issued  by  the  Local  Gk>vemment  Board,  and  if  his  offer  is  accepted 
will  thereupon  (or  after  such  postponement,  if  any,  as  may  in  his 
opinion  be  necessary)  so  vaccinate  the  child. 
(3.)  In  the  case  of  any  x>erson  not  being  a  child,  and  applying  to  him  for 
primary  vaccination,  or  of  any  person  applying  to  him  for  re-vaocina- 
tion,  who  shall  be  not  less  than  ten  years  old,  and  shall  not  have  been 
previously  re-vaccinated  within  a  period  of  ten  years,  he  will,  if  so 
requested,  visit  the  home  of  such  person  for  the  purpose  of  vaccinating 
or  re-vaccinating  him,  or  will,  if  not  so  requested,  perform  the 
operation  at  his  surgery,  or  at  such  other  place  as  may  be  arranged  by 
him  with  the  person  so  applying. 
(4.)  In  every  such  case  he  will  do  and  perform  all  such  acts  and  things 
as,  to  the  best  of  his  judgment,  and  in  accordance  with  the 
requirements  of  the  Orders  in  force  as  to  Vaccination,  shall  seem  to 
him  necessary  for  the  purpose  of  causing  the  vaccination  to  b^ 
successfully  terminated. 
(6.)  In  every  case  in  which  he  has  i>erf  ormed  vaccination  he  will,  not  less 
than  six  days  nor  more  than  fourteen  days  after  the  operation,  attend 
at  the  place  where  the  vaccination  was  performed,  or,  in  the  case 
of  a  re-vaccination,  at  such  other  place  as  may  be  arranged,  and 
inspect  the  result  of  such  vaccination ;  and  will  thereafter  do  such 
acts,  and  give  such  directions,  and  otherwise  treat  the  case  as  may  be 
necessary. 
(6.)  If  any  child  vaccinated  by  him  shall,  in  his  opinion,  require  medical 
treatment  in  consequence  of  the  vaccination,  he  will,  if  the  parent  or 
other  x>erson  having  the  custody  of  the  child  consent,  attend  the  child 
and  prescribe  such  treatment  as  may  be  required. 
(7.)  He  will  keep  a  book,  to  be  termed  "The  Vaccinator's  Register," 
according  to  the  form  prescribed  by  the  Local  Government  Board,  to 
be  provided  for  him  by  t^e  said  Guardians,  and  will,  on  the  same 
day  on  which  he  shall  have  vaccinated  any  person  to  whom  this 
Contract  shall  apply,  and  on  the  same  day  on  which  he  shall  have 
inspected  the  restUts  of  the  vaccination  of  such  person,  make  the 
entries  respectively  appUcable  to  the  vaccination  and  the  inspection 
of  the  results  of  tiie  vaccination,  and  will  on  the  day  next  before  the 
first  ordinary  meeting  of  the  said  Guardians  in  every  quarter  of  the 
year,  and  also  at  such  other  times  as  may  be  required  by  the  Guardians 
or  for  purposes  of  audit,  deliver,  or  cause  to  be  delivered  to  their  Clerk, 
the  book  in  which  he  shall  have  made  such  entries  during  the  interval 
preceding  such  meeting  or  audit. 
(8.)  He  will  make  out  an  account  at  the  end  of  every  quarter  of  the  sums 
payable  to  him  under  this  Contract,  and  will  cause  the  same  to  be 
delivered  to  the  Clerk  to  the  Guardians  as  soon  as  practicable  after  the 
end  of  the  quarter. 
(9.)  He  will  perform  any  other  duties  in  regard  to  vaccination  which  may 
be  imposed  on  him  by  the  Vaccination  Acts,  1867  to  1898,  or  by  any 
Order  of  the  Local  Government  Board  under  those  ^cts. 
And  the  said  Guardians  do,  for  themselves  and  their  successors,  covenant  and 
agree  with  the  said  as  follows : — 

That  ifl  to  say— to  pay  him,  his  executors  or  administrators,   within  one 
calendar  month  after  Lady  Day,  Midsummer  Day,  Michaelmas  Day,  and  Christmai 
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App.  a.  No.  Qi    Day  reepectively,  during  the  BubBistenoe  of  thia  Ck>ntraot,  and  within  on«  month 
VaooinaUoii        •'to'  ito  termination,  the  following  Bums  : — 

^*  (!•)  -^  Bum  of  in  respect  of  every  child  whose  birth  shall 

have  been  registered  in  his  District  after  the  3 1st  day  of  Aagnst,  1898, 

or  who  shall  be  resident  in  his  District  and  whose  birth  shall  hare  been 

registered  in  some  other  District  after  that  date,  or  shall  not  have  been 

registered  at  all,  except  children  who  shall  have  died  or  been  removed 

from  the  District  before  attaining  the  age  of  four  months,  or  shall 

have  been  duly  certified  to  have  been  successfully  vaccinated,  otherwise 

than  by  the  Public  Vaccinator,  or  to  be  insusceptible  of  vaccination, 

or  to  have  had  small-pox,  before  reaching  that  age,  or  with  regard  to 

whom  a  certificate  under  Section  2  of  the  Vaccination  Act,  1898,  is  in 

force ;  the  number  of  children  in  respect  of  whom  paymenta  are  to  be 

made  being  the  number  in  the  lists  to  be  sent  by  the  YaooiQation 

Officer  to  the  Public  Vaccinator  as  provided  by  paragraph  6  (/?)  of  the 

"  Instructions  to  Vaccination  Officers ''  in  the  Fourth  Schedule  to  the 

Vaccination  Order,  1 898,  together  with  the  number  of  children  not 

included  in  such  Lists,  but  vaccinated  by  the  Public  Vaccinator 

himself. 

(2.)  A  sum  of  for  every  successful  primary  vaccination  or 

re-vaccination  performed  by  him  under  this  Contract  at  the  home 

of  the  person  vaccinated. 

(3.)  A  sum  of  for  everf  successful  primary  vaocination 

of  any  person  other  than  a  child  and  every  successful  re-vaocination, 

such  primary  vaccination  or  re- vaccination  having  been  performed  bj 

him   under  this  Contract  at  the  Vaccinator's  Surgery  or  elsewhere 

than  at  the  home  of  the  person  vaccinated  : 

Provided  that  no  payment  shall  be  made  in  respect  of  any  primary 
vaccination  or  re-vaccination  unless'  the  same  shall  have  been 
performed  in  accordance  with  the  conditions  prescribed  by  the 
Vaccination  Order,  1898,  nor  unless  the  provir^ions  of  the  Vaccination 
Acts,  1867  to  1898,  and  of  that  Order  in  regard  to  certificates  and 
their  transmission,  and  otherwise  shall  have  been  observed  in  relation 
thereto  ;  nor  shall  any  payment  be  made  in  respect  of  any  vaccination 
or  re-vaccination,  the  particulars  of  which  shall  not  have  been  duly 
entered  in  the  Vaccinator's  Register,  except  in  the  case  of  any 
omission  which  shall  be  explained  to  the  satisfaetion  of  the  aaid 
(Tuardians. 

The  said  Guardians  approve  of  as  the 

occosional  deputy  of  the  said 
for  the  purposes  of  this  Contract. 

And  it  is  mutually  agreed  that  this  Contract  may  be  put  an  end  to  by  either 
of  the  parties  thereto,  by  giving  twenty-eight  days'  notice  to  the  other  party 
of  the  intention  to  put  an  end  to  the  same. 

In  witness  whereof  the  said 

hath  hereunto  set  his  hand  and  seal,  and  the  said  Guardians  their 
Common  Seal,  the  day  and  year  first  above  written. 

Signed,  sealed,  and  delivered  by  i 
the  above-named  [•  (L.8.) 

in  the  presence  of  ) 

The  Common  Seal  of  the  Guardians  of  the  above- 
named   Union  was  hereto  affixed  at  a  Meeting  of  the 
(Guardians'     Board  of  Guardians,  held  on  the  day  of  the  date  hereof 
Seal.)  by 

Chairman  of  the  Board  at   the  said  Meeting,  in   the 
presence  of 


Ot'rk  to  th$  Guardian*  of  th§  said  Uniofi, 


L     .   < 
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SECOND   SCHEDULE.  Aff.  A.  No. 


VaociiiAtion 
Order.  1896. 


Ihrm  of  Vaccination  (hntract  with  the  Medical  Officer 

of  a   WorkhoMe. 

Articles  or  Agreement  entered  into  this  day  of 

,  One  thousand  eight  hundred  and  , 

between  of  the  one  part,  and  the 

Guardians  of  the  Poor  of  the  Union,  in  the 

County  of  ,  of  the  other  part. 

Whereas  the  said  Guardians  have,  in  pursuance  of  the  several  Statutes  in  that 
behalf ,  with  the  approval  of  the  Local  Government  Board,  divided  the  Uniou 
aforesaid  into  Districts  for  the  purpose  of  Vaccination,  one  of  which  Districts 
consists  of  the  Workhouse  of  the  said  Union  ;  and  the  said  Guardians  have 
agreed  with  the  said  to  enter 

into  a  Contract  for  the  performance  of  Vaccination  at  the  said  Workhouse  : 

Now,  therefore,  the  said  doth  hereby 

covenant  and  agree  with  the  said  Guardians  and  their  successors  thai,  from  and 
after  the  day  of  ,  he  will 

by  himself,  or  (when  he  shall  be  unable  to  perform  his  duties  in  person)  by  the 
deputy  herein-after  mentioned,  or  who  may  hereafter  be  approved  by  the 
Guardians,  and  whose  name  may  be  endorsed  hereon,  duly  and  according  to  the 
requirements  of  the  Acts  and  Orders  relating  to  Vaccination  perform  the 
following  duties  : — 

(1.)  Li  the  case  of  every  child  resident  in  the  Workhouse,  on  the  request  of 
the  parent  or  other  person  having  the  custody  of  the  child,  he  will. 
as  soon  as  practicable,  after  such  request,  attend  at  the  Workhouse  for 
the  purpose  of  vaccinating  the  child. 

(2.)  In  the  case  of  every  child  resident  in  the  Workhouse  who  has  reached 
the  age  of  two  months  without  having  been  vaccinated  he  will  offer 
to  vaccinate  the  child  with  glycerinated  calf  lymph,  or  such  other 
lymph  as  may  be  issued  by  the  Local  Government  Board,  and  if  his 
offer  is  accepted  will  thereupon  (or  after  such  postponement,  if  any, 
as  may  in  his  opinion  be  necessary)  so  vaccinate  the  child. 

(3.)  He  will  vaccinate  any  other  person  resident  in  the  Workhouse  applying 
to  him  for  primary  vaccination  or  re- vaccination,  provided  that  in  the 
case  of  re-vaccination  such  person  shall  not  be  less  than  ten  years  old, 
and  shall  not  have  been  previously  re-vaccinated  within  a  period  of 
ten  years. 

(4.)  In  every  such  case  he  will  do  and  perform  all  such  acts  and  things  as,  to 
the  best  of  his  judgment,  and  in  accordance  with  the  requirements  of 
the  Orders  in  force  as  to  Vaccination,  shall  seem  to  him  necessary  for 
the  purpose  of  causing  the  vaccination  to  be  successfully  terminated. 

(6.)  In  every  case  in  which  he  has  performed  vaccination  or  re-vaccination 
he  will,  if  the  person  vaccinated  is  still  in  the  Workhouse,  not  earlier 
than  the  fifth  day,  nor  later  than  the  tenth  day.  after  the  operation, 
inspect  the  result ;  and  will  thereafter  do  such  acts,  and  give  such 
directions,  and  otherwise  treat  the  case  as  may  be  necessary. 

(6.)  He  will  keep  a  book,  to  be  termed  "The  Vaccinator's  Register," 
according  to  the  form  prescribed  by  the  Local  Government  Board,  to 
be  provided  for  him  by  the  said  Guardians,  and  will,  on  the  same  day 
on  which  he  shall  have  vaccinated  any  person  to  whom  this  Contract 
shall  apply,  and  on  the  same  day  on  which  he  shall  have  inspected  the 
results  of  the  vaccination  of  such  person,  make  the  entries  respectively 
applicable  to  the  vaccination  and  the  inspection  of  the  results  of 
the  vaccination,  and  will  on  the  day  next  before  the  first  ordinary 
meeting  of  the  said  Guardians  in  every  quarter  of  the  year,  and  also 
at  such  other  times  as  may  be  required  by  the  Guiutlians,  or  for 
purposes  of  audit,  deliver,  or  cause  to  be  delivered  to  their  Clerk,  the 
book  in  which  he  shall  have  made  such  entries  during  the  interval 
preceding  such  meeting  or  audit. 

(7.)  He  will  perform  any  other  duties  in  respect  of  vaccination  which  may 
be  impoeed  on  him  by  the  Vaccination  Acts,  1867  to  1898,  or  by  avy 
Order  of  the  Loeal  Government  Board  under  those  Acts. 
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^Jfttfxr  v>  tBfr  Pabbt  Tft<xisdk^Gr  &«  ;v<u^iec  t  j  pMa^pn|lb  €  («)  of  the 
"  I&MrvcskAf  Vy  Ta/t^-a:L*-:a  «.»*iLW»  '  i=.  ibe  Fociiiii  Scfapdnie  to  tho 
Vaoemadm  Ot'Xt.  i  •J^  v.^^sok-  viiic.  ia*  r zzber  of  children  not 
tDclodsd  in  «cch  Lir-j^.  bci  Tm«cisA:«d  bj  tbe  Pnliic  Taediiator 

(2,)  A  raiL  of  for  eTrfr  ca^oeHf ol  prlBAiy  vaccmalioo  or 

r»-Taodu(tioB  |«rfonc4id  br  r,:r.  uukr  tiii»  CoBinct  at  the  booie 
of  tkyt  ytnfm  TMcanMXed. 

(9,)  A  torn  of  for  ererr  KctesEfnl  primazj  Taodnatiofi 

of  aoT  f/ffnoTi  rrJh^r  titan  a  ebild  an-i  ercrr  racccKfiil  ra-raocination, 
tneli  primarr  raociiiation  or  rer-ranrnadon  karin;  been  performed  bj 
him  omier  this  Cocrract  at  the  Taoeisator's  Surftrj  or  elaewhere 
than  at  the-  home  of  the  pereon  raodnateti  : 

Provided  that  do  parme&t  »hall  be  made  in  respect  of  anr  primary 
Taocination  or  re-Taeciiiation  nnleaa'  the  same  shall  have  been 
performed  in  aoc^>rdaDx>  with  the  conditions  prescxibed  bj  the 
Vaccination  Order.  \^i*^.  nor  nnle««  :be  proriMons  of  the  Taocination 
Acts.  1867  to  189m.  and  of  tha:  Order  in  regard  to  certificates  and 
their  traDi(mi»«ion.  and  otherwise  shall  have  been  obeeryed  in  relation 
thereto ;  nor  Hball  anr  paTiEent  be  made  in  respect  of  any  vaccination 
or  re-vaocination.  the  particnlari  of  which  shall  not  have  been  duly 
entered  in  the  Vaccinator's  Rfginiter,  except  in  the  case  of  any 
omiBAion  which  i^hall  be  explained  to  the  satisfaotion  of  the  said 
(•aardians. 

The  haid  Guardians  approve  of  as  the 

oocssional  deputy  of  the  f>aid 
for  the  purposes  of  this  Contract. 

And  it  ifl  mutually  a^rreod  that  thi»  Coutract  may  be  put  an  end  to  by  either 
of  the  parties  thereto,  by  giying  twenty-eight  days'  notice  to  the  other  party 
of  the  intention  to  put  an  end  to  the  same. 

In  witness  whereof  the  said 

hath  hereunto  t<et  his  baud  and  seal,  and  the  said  Guardians  their 
Common  8eal,  the  day  and  year  first  above  written. 

Signed,  sealed,  and  delivered  by  i 
the  above-named  V  (L.8.) 

in  the  presence  of  ) 

The  Common  Seal  of  the  Guardians  of  the  above- 
named   Union  was  hereto  aflSxed  at  a  Meeting  of  the 
(Ouarrlians*     Board  of  Guardians,  held  on  the  day  of  the  date  hereof 
Heal.)  by 

Chairman  of  the  Board  at   the  said  Meeting,  in   the 
presence  of 


Citrk  to  th$  Guardian*  of  th%  said  Union, 
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SECOND   SCHEDULE.  Aff.  A.  » 


VaocinMloi 
Order.  1896. 


Form  of  VacciiuUion  OfHtract  tcith  the  Modieal  Officer 

of  a  Workhouse, 

Abticles  of  Ag&kemjent  entered  into  this  day  of 

,  One  thomand  eight  hundred  and  , 

between  of  the  one  part,  and  the 

Goardianf  of  the  Poor  of  the  Union,  in  the 

Conn^  of  ,  of  the  other  part 

Wbeieaa  the  said  Guardians  have,  in  pnranance  of  the  several  Statutes  in  that 
behalf ,  with  the  approval  of  the  Local  Government  Board,  divided  the  Uniou 
aforeeaid  into  Districts  for  the  purpose  of  Vaccination,  one  of  which  Districts 
eonsiste  of  the  Workhouse  of  the  said  Union  ;  and  the  said  Guardians  have 
agreed  with  the  said  to  enter 

into  a  Contract  for  the  performance  of  Vaccination  at  the  said  Workhouse  : 

Now,  therefore,  the  said  doth  hereby 

eovenant  and  agree  with  the  said  Guardians  and  their  successors  that,  from  and 
after  the  day  of  ,  he  will 

by  himself,  or  (when  he  shall  be  unable  to  perform  his  duties  in  person)  by  the 
deputy  herein-after  mentioned,  or  who  may  hereafter  be  approved  by  the 
Goardians,  and  whose  name  may  be  endorsed  hereon,  duly  and  according  to  the 
requirements  of  the  Acts  and  Orders  relating  to  Vaccination  perform  the 
following  duties  : — 

(1.)  In  the  case  of  every  child  resident  in  the  Workhouse,  on  the  request  of 
the  parent  or  other  person  having  the  custody  of  the  child,  he  will, 
as  soon  as  practicable,  after  such  request,  attend  at  the  Workhouse  for 
the  purpose  of  vaccinating  the  child. 

(2.)  In  the  ease  of  every  child  resident  in  the  Workhouse  who  has  reached 
the  age  of  two  months  without  having  been  vaccinated  he  will  offer 
to  vaccinate  the  child  with  glycerinated  calf  lymph,  or  such  other 
lymph  as  may  be  issued  by  the  Local  Government  Board,  and  if  his 
offer  is  accepted  will  thereupon  (or  after  such  poi^tponement,  if  any, 
as  mny  in  his  opinion  be  necessary)  so  vaccinate  the  child. 

(3.)  He  will  vaccinate  any  other  person  resident  in  the  Workhouse  applying 
to  him  for  primary  vacchiation  or  re- vaccination,  provided  that  in  the 
case  of  re-vaccination  such  person  shall  not  be  less  than  ten  years  old, 
and  shall  not  have  been  previously  re-vaccinated  within  a  period  of 
ten  years. 

(4.)  In  every  such  case  he  will  do  and  perform  all  such  acts  and  things  as,  to 
the  best  of  his  judgment,  and  in  accordance  with  the  requirements  of 
the  Orders  in  force  as  to  Vaccination,  shall  seem  to  him  necessary  for 
the  purpose  of  causing  the  vaccination  to  be  successfully  terminated. 

(6.)  In  every  case  in  which  he  has  performed  vaccination  or  re- vaccination 
he  will,  if  the  person  vaccinated  is  still  in  the  Workhouse,  not  earlier 
than  the  fifth  day,  nor  later  than  the  tenth  day.  after  the  operation, 
inspect  the  result ;  and  will  thereafter  do  such  acts,  and  give  such 
directions,  and  otherwise  treat  the  case  as  may  be  necessary. 

(6.)  He  will  keep  a  book,  to  be  termed  **The  Vaccinator's  Register," 
according  to  the  form  prescribed  by  the  Local  Government  Board,  to 
be  provided  for  him  by  the  said  Guardians,  and  will,  on  the  same  day 
on  which  he  shall  have  vaccinated  any  person  to  whom  this  Contract 
shall  apply,  and  on  the  same  day  on  which  he  shall  have  inspected  the 
resulta  of  the  vaccination  of  such  person,  make  the  entries  respectively 
applicable  to  the  vaccination  and  the  inspection  of  the  results  of 
the  vaccination,  and  will  on  the  day  next  before  the  first  ordinary 
meeting  of  the  said  Guardians  in  every  quarter  of  the  year,  and  also 
at  such  other  times  as  may  be  required  by  the  Guardians,  or  for 
purposes  of  audit,  deliver,  or  cause  to  be  delivered  to  their  Clerk,  the 
book  in  which  he  shall  have  made  such  entries  during  the  interval 
preceding  snoh  meeting  or  audit. 

(7.)  He  will  perform  any  other  duties  in  respect  of  vaccination  which  may 
tw  impoted  on  him  by  the  Vaccination  Acta,  1867  to  1898,  or  by  avy 
Order  of  the  Loeal  Government  Board  under  those  Acts. 
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App.  a.  Ko.  0,       And  the  said  Guardians  do,  for  theniBelveB  and  their  snccessors,  covenant  and 


^aodnation 


agree  with  the  said  as  follows  :— 

iriernsiSr  That  is  to  say — to  pay  him,  his  execntors  oriMiministrators,  within  one  calendar 

month  after  Lady  Day,  Midsummer  Day,  Michaelmas  Day,  and  Christmas  Day 
respectively  during  the  subsistence  of  this  Contract,  and  within  one  month  after 
its  termination,  the  sum  of  for  every  successfal  primary 

vaccination  or  re-vaccination : 

Provided  that  no  payment  shall  be  made  in  respect  of  any  primary  vaccination 
or  re-vaccination  unless  the  same  shall  have  been  performed  in  accordance  with 
the  conditions  prescribed  by  the  Vaccination  Order,  1898,  nor  unless  the 
provisions  of  the  Vaccination  Acts,  1867  to  1898,  and  of  that  Order  in  regr^urd  to 
certificates  and  their  transmission,  and  otherwise  shall  have  been  observed  in 
relation  thereto,  nor  shall  any  payment  be  made  in  respect  of  any  vaccination 
or  re- vaccination,  the  particulars  of  which  shall  not  be  duly  entered  in  the 
Vaccinator's  Re^-ister,  except  in  the  case  of  any  omission  which  shall  be  explained 
to  the  satisfaction  of  the  said  Guardians. 

The  said  Guardians  approve  of  as  the 

occasional  deputy  of  the  said 
for  th3  purposes  of  this  Contract. 

And  it  is  mutually  agreed  that  this  Contract  may  be  put  an  end  to  by  either 
of  the  parties  thereto,  by  ijivinjr  twenty-eight  days'  notice  to  the  other  party  of 
the  intention  to  put  an  end  to  the  same. 

In  witness  whereof  the  said 

hath  hereunto  set  his  hand  and  seal,  and  the  said  Guardians  their 
Common  Seal,  the  day  and  year  first  above  written. 

Signed,  sealed,  and  delivered  by  | 

the  above-named  V  (l.8.) 

in  the  presence  of  ) 

The  Common  Seal  of  the  Guardians  of  the  above- 
named  Union  was  hereto  affixed  at  a  Meeting  of  the 
(Guardians*  Board  of  Guardians,  held  on  the  day  of  the  date  hereof 

Seal.)  by 

Chairman  of  the  Board  at  the  said  Meeting,  in  the 
presence  of 


Clerk  to  the  Ouardlaru  of  ths  iaid  Union, 


THIRD   SCHEDULE. 


Inst nict ions  to  Vaccijiators  under  Contract. 

(1.)  Except  BO  far  as  any  immediate  danger  of  small-pox  may  require,  the 
Public  Vaccinator  must  vaccinate  only  subjects  who  are  in  good  health.  As 
regards  infants,  he  must  ascertain  that  there  is  not  any  febrile  state,  nor  any 
irritation  of  the  bowels,  nor  any  unhealthy  state  of  the  skin,  especially  no  chafing 
or  eczema  behind  the  ears,  or  in  the  groin,  or  elsewhere  in  folds  of  skin.  He 
must  not,  except  of  necessity,  vaccinate  in  cases  where  there  has  been  rec^t 
exposure  to  the  infection  of  diseases  such  as  measles,  scarlatina,  or  diphtheria, 
Bor  where  erysipelas  is  prevailing  in  or  about  the  place  of  residence. 

(2.)  A  certificate  of  postponement  must  be  given  by  the  Public  Vaccinator  in 
the  form  prescribed  by  the  Local  Government  Board  or  to  the  like  effect — 

(w.)  If  in  his  opinion  the  child  is  not  in  a  fit  and  proper  state  to  be 

vaccinated :  or 
(A.)  If  in  his  opinion  the  child  cannot  be  safely  vaccinated  on  account  of 

the  condition  of  the  house  in  which  it  resides  or  because  there  is  or 

has  been  a  recent  prevalence  of  infectious  disease  in  the  District ; 

and  in  any  such  case  the  Public  Vaccinator  is  required  to  forthwith 


t1 

gire  notioe  of  Buoh  oertifioate  to  the  Medical  Officer  of  Health  for  the  .App.  A.  K( 

District  in  the  Form  P.  set  out  in  the  Fifth  Schedule  to  this  Order  or  _.     . — z 

to  the  like  eflFect.  A?Sl°^ISf 


Order,  188& 


(3.)  All  public  vaccinations  are  to  be  performed  with  glycerinated  calf  lymph, 
or  with  Bu^  other  lymph  as  may  be  issued  by  the  Local  (Government  Board.  If 
the  parent  or  other  person  having  the  custody  of  a  child  requires  that  it  shall  be 
vaccinated  with  lymph  issued  by  the  Local  Government  Board,  the  vaccination 
must  be  performed  with  such  lymph. 

(4.)  The  Public  Vaccinator  must  keep  such  record  of  the  lymph  he  uses  for 
vaccinating  as  will  enable  him  always  to  identify  the  origin  of  the  lymph  used  in 
each  operation.  He  must  not  employ  lymph  supplied  by  any  person  who  does 
not  keep  an  exact  record  of  its  source. 

(5.)  The  Public  Vaccinator  must  keep  in  good  condition  the  lancets  or  other 
instruments  which  he  uses  for  vaccinating,  and  he  must  not  use  them  for  any 
other  purpose  whatever.  When  he  vaociiuLtes  he  must  cleanse  and  sterilise  his 
instrument  after  one  operation  before  proceeding  to  another,  and  must  always, 
when  vaccinating,  have  with  him  the  means  of  doing  this.  When  once  he  has 
unsealed  a  tube  of  lymph  he  must  never  attempt  to  keep  any  part  of  its  contents 
for  the  purposes  of  vaccination  on  a  future  occasion.  Under  no  circumstances 
should  the  mouth  be  applied  directly  to  the  tube  in  which  the  lymph  is  contained 
for  the  purpose  of  expelling  the  lymph.  In  the  case  of  ordinary  capillary  tubes 
an  artificial  blower  may  properly  be  used  for  this  purpose. 

(6.)  Vaccination  should  at  every  stage  be  carried  out  with  aseptic  precautions. 
These  should  include :  Ist,  the  cleansing  of  the  surface  of  the  skin  before 
vaccination ;  2nd,  the  use  of  sterilised  instruments ;  and  3rd,  the  protection  of 
the  vaccinated  surface  against  extraneous  infection  both  on  the  performance  of 
the  operation  and  on  inspection  of  the  results. 

Advice  as  to  the  precautions  to  be  taken  in  this  respect  until  the  scabs  have 
fallen  and  the  arm  has  healed  should  always  be  given  to  the  person  having  the 
custody  of  the  child. 

(7.)  In  all  ordinary  cases  of  primary  vaccination  the  Public  Vaccinator  must 
aim  at  producing  four  separate  good  sized  vesicles  or  groups  of  vesicles,  not  less 
than  half  an  inch  from  one  another.  The  total  area  of  vesiculation  resulting 
from  the  vaccination  should  not  be  less  than  half  a  square  inch. 

(A.)  The  Public  Vaccinator  must  enter  all  cases  in  hie  Register  on  the  day 
when  he  vaccinates  them,  together  with  all  particulars  requir^  in  the  Register 
up  to  and  including  the  column  headed  **  Initials  of  person  performing  the  vacci- 
nation.'* The  results  of  the  vaccination,  which  must  be  attested  by  the  initials 
of  the  person  who  inspects  the  case,  are  to  be  entered  upon  the  day  of  inspection. 
In  cases  of  successful  primary  vaccination  the  Public  Vaccinator  must  record  the 
number  of  separate  scarified  areas,  punctures,  or  groups  of  punctures  made  and 
the  number  of  separate  normal  vaccine  vesicles  or  groups  of  vesicles  which  have 
been  produced.  In  cases  of  re- vaccination  he  must  register  as  "  successful  '*  only 
those  cases  in  which  either  vesicles,  normal  or  modified,  or  papules  surrounded  by 
areobe  have  resulted.  When  any  operation  (whether  vaccination  or  re- vaccination) 
has  to  be  repeated  owing  to  want  of  success  in  the  first  instance  it  should  be 
entered  as  a  f  rerii  case  in  the  Register. 


FOURTH  SCHEDULE. 

Irutrueti&M  to  Vaccination  Officer*, 


1.  The  duties  of  the  Vaccination  Officer  will  be  to  act  as  Registrar  of  Vaccina- 
tion for  the  district  to  which  he  is  appointed ;  to  see  that  all  children 
resident  therein  are  duly  accounted  for  as  regards  Vaccination  ;  and 
generally  to  carry  into  effect  all  such  provisions  of  the  Vaccination  Acts, 
1867  to  1898,  and  the  orders  made  thereunder  as  are  applicable  to  his 
office. 

3.  The  Vaccination  Officer  shall  receive  from  the  Registrars  of  Births  and 
Deaths  the  "  Monthly  Lists  *'  of  births  and  deaths  which  will  be  sent  to 
him  under  the  provisions  of  the  Vaccination  Act,  1871,  and  he  shall  be 
responsible  for  Uie  s&fe  custody  of  such  Usts,  and  of  any  lists  which  were 
sent  to  any  former  Vaccination  Officer  and  have  been  transferred  to  him. 
In  the  oolunms  which  are  provided  for  the  purpose,  in  the  part  of  the 
*" Monthly  Birth-List"  sheets  headed  "Vaccination  Register,'*  he   shall 


t». 


nvr 


1^  a»>ni*^r  Lir    r    ima.  ttit. 


-CErTniSCBBSUk 
Z.      Ur     n^c     ZMOC^    ■ 
^>S.     '  Tl^GL'    '4i:i*»  3T>]B 

o3=ai=isc  a^   BMP 


■y*irw^lULIiaxC 


Vati*  »  -.-nT*  •:  -«:.  z.  T^rwir'. 

;f«»  itiAil  <.>^Ti  ".le  •urzL-UB  .fsaminitti  zt-iul  umik  ~a 

t      ..     irt    -Lu*    •jniirriuiuii    jt  «vf9i    ln^^  mr   my  jzniiK 

■,ifi'r:^\n  •fluil  lu-^  irnimtri  Tiit*  u£**  }i:  :?iiir  -«i»m»?»M-  jiiJirsfu 
KiFU*  ^r  mh  yrzz--nrEg  juaxnuiu-i  ji  lanifmpii  *  jt  "Siiiw 
'■.urrutr.i\Tix>  fojul  lii^  jwm  r»---rri-»«£  if  "dm  TjccmucDJii 
'.•?!««•.  uiii  -Hi  tiia*l  oiit  ja-^  n  ji*  >Mw*«uja  i  ''Thiii  afraid- 

.'^  iu*iri»  :Krani:arcf.  L:  in.  Tiiiirnip  rnifs^  .2ii^Tiir!i»  hn  i»  on- 
\»\*f.  vi  Wf'.^r'.uii  ~n;ir  liie  :'i:Lii  Juii^  Mvn  -^^xmaOM.  3<n  The 
-•.n-.iit  J*  «ril.  r^Aiiens  Ji  "JU   ii:-CE:irc.  tuts  Tjoamcxm  i^ 


m  4iiA4.  -iMii:  'ui  'iie  ?i.niii:  V^naniuur  :xi  shit  F'ICOl  H.  wc  oct 

Minft  ;n  ^ssvji  ■w-'AJL,  azLii  'me  oiyxue  ql  Mca  cEizIiii  siiaII  be 
t-ATAA^Usfi  in  4iich.  liM  "hitr  iz  jukj  r*ik:iL  line  Paoiic  Vaccmaccr 
irinhin  r.iirvtit  v>mu  o£  liie  chjl>i  lLfcTtz«^  acciiiHii  3&c  a^  of 
U^r  aamr.tM.  Tbe  >ia2ft  •:£  4enfrnif  she  nookst  w  ste  Fublk 
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IU|K»i^»  Book. 
^h.,  Tif^tcf^  %h«  Vaccxoasion  Ot&ar  thall  iiATe  esdnU.  from  Um 
iMf*  «Mir,  fay  him  to  (h*  Pahiie  Tacrnwnnr  iht  VMBt  ind  hoow 
''/f  4A7  duLl  ti^wiac  to  hii  li«rnif  m  hit  poHBiam  a  Tslid 
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oeitiflcate  of  postponement  in  respect  of  Buch  child,  he  shall     app.  A.  V 

on  the  expiration  of  such  certificate  forthwith  deal  with  the  

caae  in  the  manner  prescribed  by  sabdivision   (a)  of  this   order^lMl 
paragraph,  unless    such    certificates    shall    be    immediately  * 

renewed,  or  he  shall  have  received  in  respect  of  the  child  one 
of  the  certificates  mentioned  in  paragraph  2  of  these 
Instmctions. 

(0.)  If  the  Vaccination  Officer  shall  receive  any  certificate  of  post- 
ponement relating  to  any  child  not  resident  in  his  district  he 
shall,  so  far  as  possible,  transmit  such  certificate  to  the 
Vaccination  Officer  of  the  district  where  the  child  is  resident. 

(<2.)  If  the  Vaccination  Officer  has  not  received  in  respect  of  any 
child  a  certificate  under  Section  2  of  the  Vaccination  Act, 
1898,  within  the  time  limited  by  that  section,  and  at  the  end 
of  seven  days  after  the  expiration  of  six  calendar  months 
from  the  birth  of  the  child,  has  not  received  any  other  of  the 
certificates  mentioned  in  subdivision  {u^  of  this  paragraph, 
the  Vaccination  Officer  shall  forthwith  give  a  notice  in  the 
Form  K.  set  out  in  the  Fifth  Schedule  to  this  Order  or  to  the 
like  effect  to  the  parent  or  other  person  having  the  custody  of 
the  child  by  delivering  the  same  by  post  or  otherwise  at  the 
last  known  residence  of  such  parent  or  person.  If  that  notice 
is  not  duly  complied  with  within  the  time  specified  therein,  it 
will  become  the  duty  of  the  Vaccination  Officer  under  the 
Vaccination  Act,  1871,  to  take  proceedings  for  the  enforce- 
ment of  the  law. 

T.  The  Vaccination  Officer  shall  at  all  times  use  his  best  endeavours  to  ascertain 
whether  dbildren  resident  in  his  district,  but  not  bom  in  it,  or,  if  so  bom, 
not  having  had  theii  births  registered  in  it,  are  unvaccinated,  and  it  will 
be  his  duty  in  such  cases,  subject  to  the  provisions  of  the  Vaccination  Acts, 
1867  to  18tf8,  to  take  the  requisite  steps  for  procuring  their  vaccination. 
Paragraph  6  of  these  Instructions  shall  apply  to  such  cases  with  the 
necessary  modifications. 

^»  The  Vaccination  Officer  shall  keep  a  book,  to  be  called  ''  The  Vaccination 
Officer*s  Report  Book,"  in  the  Form  M.  set  out  in  the  Fifth  Schedule 
to  this  Order,  in  which  he  shall  forthwith  enter  the  particulars  required 
with  regard  to  children  as  to  whom  personal  inquiries  may  have  been  made, 
with  the  dates  of  such  inquiries,  and  also  all  certificates  of  postponement 
with  the  date  of  the  certificate,  the  cause  for  which  it  was  given,  the  name 
of  the  practitioner  who  signed  it,  and  the  period  for  which  it  was  given, 
with  a  view  to  any  inquiries  which  may  be  necessary  at  the  expira- 
tion of  that  period.^ When  certificates  of  postponement  are  delivered 
to  him  on  the  form  attached  to  the  "Notice  of  the  Requirement  of 
Vaccination,"  he  shall  see  that  the  parent  or  other  person  having  the 
custody  of  the  child  is  supplied  with  a  new  form  of  this  Notice,  with  the 
required  particulars  duly  filled  in.  Copies  of  the  form  of  "  Notice  of  the 
Requirement  of  Vaccination  "  can  be  obtained  by  the  Vaccination  Officer 
on  his  applying  to  the  Registrar.  He  shall  note  in  the  Report  Book  any 
further  action  taken  in  any  case,  and  make  any  remarks  which  the 
case  calls  for.  He  shall  take  care  to  make  the  necessary  reference  in 
Column  VI.  of  the  "  Vaccination  Register "  to  each  case  entered  in  the 
Report  Book. 

^*  When  the  Vaccination  Officer  finds  that  a  child  has  been  successfully 
vaccinated,  but  that  the  vaccination  has  not  been  duly  certified,  or  that  any 
certificate  of  postponement,  of  insusceptibility,  or  of  the  child  having  had 
small-pox,  has  been  given  but  has  not  been  transmitted,  he  shall  ascertain 
with  whom  the  default  rests,  having  regard  to  the  requirements  of  Sections 
11,  23,  and  30  of  the  Vaccination  Act,  1867,  and  Section  7  of  the 
Vaccination  Act,  1871,  and  shall  forthwith  take  the  necessary  steps  for 
obtaining  the  certificate  required. 

^O,  The  Vaccination  Officer  shall  carefully  examine  every  certificate  received  by 
him,  and  shall  not  accept  any  certificate  not  signed  by  a  registered  medical 
practitioner,  or,  in  the  case  of  a  certificate  under  Section  2  of  the  Vaccina- 
tion Act,  1898,  not  signed  as  required  by  that  section. 
^  1.  When  the  Vaccination  Officer  shall  find  that  the  parent  or  other  person 
having  the  custody  of  any  child,  respecting  whom  he  has  not  received  a 
certificate  of  the  kind  referred  to  in  paragraph  2  of  these  Instructions,  has 
removed  fropi  the  district,  he  shall  take  pains  to  ascertain  the  Vaccination 
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Offioer^B  district  to  which  such  removal  has  taken  place,  and  shall  give 
notice  to  the  Vaccination  Officer  of  that  district,  with  a  view  to  the 
vaccination  of  the  child,  and  the  due  transmission  to  him  of  a  copy  of  the 
necessary  certificate.  And  whenever  a  certificate  respecting  a  cMld  whose 
birth  was  registered  in  the  district  of  some  other  Vaccination  Officer  is  sent 
to  him,  he  shall  take  pains  to  ascertain  the  district  in  which  the  birth  took 
place,  and  when  he  has  ascertained  it,  he  shall  forward  to  the  Vaccination 
Officer  of  that  district  a  copy  of  the  certificate. 
13.  The  Vaccination  Officer  shall  keep  a  book  in  the  Form  N.  set  oat  in  the 
Fifth  Schedule  to  this  Order,  in  which  he  shall  enter  a  Summary  of  his 
Proceedings  under  the  Vaccination  Acts,  1867  to  1898,  in  each  month. 

13.  The  Vaccination  Officer  shall  prepare  at  the  end  of  every  half-year  a 
summary  of  the  vaccinations  in  his  district,  and  at  the  commencement  of 
each  year  a  supplemental  return  of  vaccination  in  his  district,  in  the 
forms  prescribed  and  issued  by  the  Local  Government  Board,  and  shall 
submit  one  copy  of  each  of  such  summaries  to  the  Guardians,  and  shall 
transmit  another  copy  to  the  Local  Government  Board,  and  shiJl  himself 
preserve  another  copy  for  reference.  He  shall  also  furnish  such  other 
returns  to  the  Guardians  and  Local  Government  Board  as  the  latter  may 
direct. 

14.  The  Vivccination  Officer  shall,  on  any  outbreak  of  small-pox,  make  such 
house  to  house  visitations  as  the  Local  Government  Board  or  the 
Guardians  may  direct  in  reference  to  vaccination,  and  carry  out  any 
special  instructions  which  the  Board  or  the  Guardians  may  issue  on  the 
subject. 

15.  The  Vaccination  Officer  shall  see  that  the  Registrars  of  Births  and  Deaths 
in  his  district  are  kept  informed  of  his  own  name  and  place  of  abode  or 
office,  in  order  that  the  address  on  the  notices  of  the  requirement  of 
vaccination  delivered  by  the  Registrar  to  parents  may  be  correct. 

16.  The  Vaccination  Officer  shall  undertake  the  distribution  of  the  certificates, 

books,  and  other  forms  issued  by  the  Local  Government  Board  to  the 
Public  Vaccinators  and  Medical  Practitioners  in  his  district,  and  shall,  on 
request,  furnish  any  parent  or  other  person  having  the  custody  of  a  child 
with  a  copy  of  the  Form  G.  set  out  in  the  Fifth  Schedule  to  this  Order 
duly  filled  in,  and  with  the  name  and  address  of  the  Public  Vaccinator 
written  on  the  back  thereof. 

17.  The  Vaccination  Officer  shall  be  responsible  for  the  safe  custody  of  the 
Vaccination  Registers,  except  any  bound  Registers  which  do  not  contain 
any  entry  of  a  birth  registered  within  the  last  preceding  seven  years, 
and  which  he  may,  with  the  Guardians'  consent,  have  deposited  in  the 
Union  O  dices. 

18.  The  Vaccination  Officer  shall  preserve  every  certificate  received  by  him, 
and  the  lists,  in  the  Form  H.  set  out  in  the  f'ifth  Schedule  to  this  Order, 
which  shall  have  been  returned  to  him  by  the  Public  Vaccinator,  until 
after  the  inspection  by  an  Inspector  of  the  Local  Government  Board 
of  public  vaccination  in  the  Union  next  following  the  date  of  the 
certificate,  and  shall  not,  in  any  case,  destroy  any  of  them  until  two 
years  have  elapsed  from  its  date. 


FIFTH    SCHEDULE. 


FORM  A. 
The  Vaccination  Acts,  1867  to  1898. 


Notice   of  ths  Bequiremetit    of    Vaccination, 


To  tht  Father  J  or  Mother^  or  othfr  Person 
havimf  the  Custody  of  the  Child  herein 
named. 


Copy  hereunder  the  No.  of  the  Entry  of  the 
Child's  Birth  from  the  Register  Book. 


Entry     ) 
No.       ) 
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1.  I,  the  nndenignedi  hereby  give  joa  Notioe  to  have  the  Child  named 
'  ,  whose  birth  is  now  registered, 

YACcinAted  by  a  Public  Vaccinator  or  some  other  Medical  Practitioner,  pursuant 
to  the  provisions  of  the  Vaccination  Acte,  1867  to  1898. 

3.  These  Acts  require  every  child  to  be  vaccinated  before  it  is  six  months  old. 
The  Vaccination  may,  however,  be  postponed  by  Medical  Certificate,  if  the  child 
is  not  in  a  fit  state  to  be  vaccinated,  or  if,  in  the  opinion  of  the  Public  Vaccinator, 
the  condition  of  the  house  in  which  the  child  resides  is  such,  or  there  is  or  has 
been  such  a  recent  prevalence  of  infectious  disease  in  the  district,  that  the  child 
cannot  be  safely  vaccinated. 

3.  If  you  desire  the  child  to  be  vaccinated  by  the  Public  Vaccinator  before  it 
is  four  months  old,  you  should  give  notioe  to  him  in  the  following  form,  or  to 
the  like  effect : — 

To 
Public  Vaccinator  of  the  District  of 

the  Union. 

In  accordance  with  Section  1  (3)  of  the  Vaccination  Act,  1898,  I  hereby 
request  that  you  will  visit  * 

for  the  purpose  of  vaccinating '  who  is  now 

residing  at  tiiat  address. 
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Dated  this 


18 


day  of 

(^Signed)  , 

Parent  or  other  Person  having  the  custody 
of  the  said  Child. 
If  you  desire  it,  you  can  obtain  from  the  Vaccination  Officer  a  copy  of  this  form, 
wi^  the  name  and  address  of  the  Public  Vaccinator.  The  Public  Vaccinator  will 
visit  the  child*s  home  for  the  purpose  of  vaccinating  the  child  not  earlier  than 
9  o'clock  in  the  morning  nor  later  than  4  o'clock  in  the  afternoon,  unless  some 
other  time  shall  have  been  arranged  between  him  and  you. 

4.  If  within  a  week  after  the  child  has  attained  the  age  of  four  months,  the 
Vaccination  Officer  has  not  received  a  certificate  of  its  successful  vaccination,  or  of 
its  insusceptibility  to  vaccination,  or  of  its  having  had  small-pox,  and  has  not  in  his 
possession  a  valid  certificate  of  postponement  of  the  vaccination  of  the  child,  and 
has  not  received  such  a  certificate  as  is  herein-after  mentioned  in  paragraph  6, 
the  Vaccination  Officer  will  g^ve  notice  to  the  Public  Vaccinator,  and  the 
Public  Vaccinator  will  call  at  the  home  of  the  child  before  the  child  attains 
the  age  of  six  months  and  will  offer  to  vaccinate  the  child  with  glycerinated 
calf  lymph,  or  such  other  lymph  as  may  be  issued  by  the  Local  Government 
Board. 

5.  The  Public  Vaccinator  will  give  you  at  least  24  hours'  notioe  of  his  intention 
to  visit  the  home  of  the  child  as  mentioned  above  in  paragraphs  3  and  4  ;  and  the 
visit  will,  in  the  absence  of  any  sufficient  reason  for  delay,  be  made  within  two 
weeks  after  receipt  of  the  notice  from  you  or  from  the  Vaccination  Officer,  as  the 
case  may  be.  If,  when  the  Public  Vaccinator  visits  the  home  of  the  child  for  the 
purpose  of  vaccinating  it,  or  of  offering  to  vaccinate  it,  you  request  that  the 
vaccination  should  be  performed  with  lymph  issued  by  the  Local  Government 
Board,  the  Public  Vaccinator  will  use  such  lymph. 

6.  Ton  will  be  exempt  from  any  penalty  under  Section  29  or  Section  31  of 
the  Vaccination  Act,  1867,  for  not  having  the  child  vaccinated,  if  within  four 
months  from  the  birth  of  the  child  you  satisfy  two  justices,  or  a  stipendiary  or 
Metropolitan  Police  Magistrate,  in  petty  sessions,  that  you  conscientiouily  believe 
that  vaccination  would  be  prejudicial  to  the  health  of  the  child,  and  within  seven 
days  thereafter  deliver  to  the  Vaccination  Officer  for  the  district  a  certificate  by 
vuch  justices  or  magistrate  that  they  are  satisfied  accordingly. 

7.  After  the  vaccination  has  been  performed  the  child  must  be  inspected  by  the 
Vaccinator,  in  order  that,  if  the  operation  has  been  successful,  he  may  fill  up  and 
sign  the  requisite  certificate. 

8.  The  Vaccinator  will  give  his  certificate  in  one  of  the  annexed  forms,  and  for 
this  purpose  this  paper  should  be  produced  to  him.  If  he  is  a  Public  Vaccinator 
it  will  be  his  duty  to  forward  the  paper  to  the  Vaccination  Officer  ;  but  if  he  is 
not  a  Public  Vaccinator  it  will  be  your  duty,  after  the  Certificate  has  been  duly 
filled  up  and  signed,  to  forward  this  paper  to  the  Vaccination  Officer,  whose 
name  and  address  are  on  the  back. 

Dated  this  day  of  ,  18    . 

(^Signature  of  Registrar') 

Registrar  of  Births  and  Deaths  for  the  Sub-District  of 
in  the  Superintendent  Registrar's  District  of 


L  AddreM4 
the  child. 
3.  Child's  oj 
andsuniaa 


^mtrnft 
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FORM  B. 


The  Vaccihation  Acts,  1867  to  1898. 


Medical  Certifirnte  of  PinfjwH^nteHf  of  Vareinathn  owing  to  the  ttats  trf  ths 

Chilis'*  Health, 


DireetioM   for    fllliiig 
np  this  Certificate. 

^  Child's  name  and 
surname. 

*  Father's  or  (if  the 
ohlld  is  illegitimate) 
Mother's  name  and 
surname. 

*  Child's  age. 

*  No.  or  name  of  the 
House,  and  name  of 
the  Street  or  Road,  and 
Fftrish,  and  County  or 
Borough. 


'  This  must  not  ex- 
ceed two  calendar 
months  from  the  date 
of  the  Certificate. 


*  If  the  person  sign* 
ing  is  not  a  Public 
Vaccinator,  strike  out 
this  line. 


I,  tho  underaig^ed,  hereby  certify  that  I  have  this  day  examined  ' 

the  child  of*  aged 

bom  at  *  in  the  Parish  (Township)  of  * 

in  the  rounty  (Borough")  of  •  and 

residing  at  *  in  the  Parish  (Township)  of  * 

in  the  County  (Borough)  of  *  and  am  of  opinion  that  th« 

said  child  is  in  the  following  state  of  health,  namely 

and  in  therefore  not  in  a  fit  and  proper  state  to  be  sncoessfully  vaocinated.    I  do 
hereby  postpone  the  Vaccination  until  the*  day  of 

Dated  this  day  of  ,  18    . 

iSitj/ird)  , 

■[Public  Vaccinator  of  the  Union  of  .] 

Medical  Practitioner  daly  registered. 


FORM  C. 


The  VAcoiNATioy  Acts,  18C7  to  1898. 


Medical  Certijicafc  of  PostjHincmeiit  of  Vaccination  owing  to  the  condition  of  the 
JfoHSc,  or  the  recent  pre  calmer  of  Infect  ioM  Dieeaee  in  tits  District, 


Directions    for   filling 
up  this  Certificate. 

^  Child's  name  and 
surname. 

"  Father  8  or  (\t  the 
child  is  illegitimate) 
Mother's  name  and 
surname. 

>  Child's  age, 

*  No.  or  name  of  the 
House,  and  name  of 
the  Street  or  Road,  and 
Parirtb,  and  County  or 
Borough. 

»  Strike  out  the 
words  which  do  not 
apply  to  the  case. 


*  This  must  not  ez- 
oeed  two  calendar 
months  from  the  data 
of  the  Certificate. 


aged 


in  the  Pariah 

in  the  Gountj 

and  residing 

cannot  be  safely 


I,  the  undersigned,  hereby  certify,  that ' 
the  child  of » 
bom  at  * 
(Township)  of* 
(Borough)  of  * 

at  *  in  the  Parish  (Township)  of  * 

in  tho  County  (Borough)  of  * 
vaccinate<l  because  *  of  the  condition  of  the  house  in  which  the  child  resides  [tn^ 
because  of  the  recent  prevalence  of  infectious  disease  in  the  District]. 

For  the  above  reason  I  do  hereby  postpone  the  vaccination  of  the  ohild  until 
the  ■  day  of 

Dated  this  day  of  ,  18    . 

(^Signed}  , 

Public  Vaooinator  of  the  Union  of  « 
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FORM  D. 
The  Vaccination  Acts,  ISiJ?  to  1898. 


▲PP.  A. 

Vaccinal 
Order,  U 


M(*dii'al  Cvrt'i^eate  of  IfuusceptibUity  of  iurcetuful    Vaerifuition,  or  of 

Child  hating  had  Small  Pox, 


aged ' 

in  the  Parish 
in  the  County  (Borough) 


I,  the  undersigned,  hereby  certify  that ' 
child  of  - 
at' 
(Township)  of  * 
of  *  and  residing  at  * 

in  the  Parish  (Township)  of  *  in  the  County  (Borough) 

of  •  *  [has  been  *  times  unsucoessfally  vaccinated  by 

■w,  and  is,  in  toy  opinion,  insusceptible  of  successful  Vaccination]  or  *  fhas  already 
bad  Small  Pox]. 

Dated  this  day  of  18    , 

(^Signed) 
»  [Public  Vaccinator  of  the  Union  of  ] 

•  Medical  Practitioner  duly  registered. 


Directions   for 
up  thig  Certifl 

*  Child's  nan 
surname. 

*  Father's  or 
child    is    illegit 
Mother's    name 
surname. 

*  Child's  age. 

*  No.  or  name 
House,  and  na 
the  Street  or  Roi 
Parish,  and  Cou 
Borough. 

*  Strike  onl 
words  which  c 
apply  to  the  cas 

*  This  numbe: 
not  be  less  than 


*  If  the  perso: 
Ing    is    not  a 
Vaccinator  stri] 
this  line. 


FORM   E. 


The  Vaccination  Acts,  18(»7  to  1898. 


Mediml    Certificate  of  itHccei*ful   Vaccination, 


The  Registrar  to 
insert  the  No.  of 
the  Entry  of  the 
Child'H  birth  in  the 
Register  Book. 


I,  the  undersigned,  hereby  certify,  that* 
the  child  of  '  aged  * 

bommt  ' 
(Township)  of  * 
(Boroa^h)  of  * 

m  «  in  the  Parish  (Township)  of  * 

in  the  County  (Borough)  of  * 
Y^ocinated  by  me. 

Dated  this  day  of 

(^SigneS) 
*  r  Public  Vaccinator  of  the  Union  of  ] 

Medical  Practitioner  duly  registered. 


Direction!   for 
up  this  Certifl 


^  Child's  nam 
surname. 
»  Father's  or 
in    t>iP  PaHflh     ^^^^^    '**    illegit 

in  tne  ransn    Mother's    name 


in  the  County    ^^J°*??«'. 

•'        *  Child  sage. 

and  residing       *  No.  or  name 

House,  and   na: 

the  Street  or  Ros 

,       .  .  „      Pariiih,  and  Cou 

has  been  successfully    Borough. 


18 


'  If  the  perso] 
ing  is  not  a  '. 
Vaccinator,  stri] 
thin  line. 


W^^^^^WiF 


■^■^ 
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APP.  A.  Ko.  e.  FORM   F. 

OideMHea  The  Vaccination  Acts,  1867  to  1898. 


Mrdical  Certifi'tite  niuhr  Section  12  of  the  Vaccination  Act,  1871, 

of  succem/Ml   VacciHatiitn, 


I,  the  underainied,  bemcr  a  Public  Yaocinator  of  the  UnioQ  of 
DirectiooB   for   filling         »  ©       »         «»  ,       . 

up  thifl  Certificate.  hern] 

*  Child'M  name  and   certify,  that  » 

""Fa'th-T'-  or  (if  the   ^«  Child  of  «  aged  • 

ftKJ?  lllojritimate)  born  at  •  intheParid 

Moiherti    name    and 

Rimamc.  (Townahip)  of  *  in  the  Oonnl] 

•  Child'H  a«e.  ;_           ,  r   -  4  J 

*  Na  or  name  of  the  (Borough)  of  *  and 
Bouse,  and   name  of  ,^.  i-  „  „^ » 

theRtreetorRoatl.and   redwing  at* 

Bwmgh"^  ^"°*>'  ^^  han  been  examined  by  me,  and  that  I  find  the  said  child  to  have  been  raooeaafnll] 

•  cfflki'i!  prtHcnt  re-   vaccinated, 
•idence. 

Dated  this  day  of  18    . 

{Sigrtt'd') 
Public  Vaccinator  of  the  Union  of 


FORM   G. 
The  Vaccination  Acts,  1S67  to  1898. 


lleqiiett  for  the  Attendance  of  th^  Public  Vaccinator  to  vaccinate 

a  Child, 


To 
Public  Vaccinator  of  the  District  o 

the  Union. 

In  accordance  with  Section   1   (2)  of  the  Vaccination  Act,  1898,  I   herebj 
*  Address     of     the   roqucKt  that  you  will  visit  ^ 

■Child's  name  and    ^^^  the  purpose  of  \'accinating  '  who  is  no^ 

raraame.  residing  at  that  address. 

Dated  this  day  of  18    • 

iSifjned)  , 

Parent  or  other  Person  having  the  coatodj 
of  the  said  ChUd. 
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FORM  H. 


The  Vaccination  Acts,  1867  to  1898. 


APP.A.  No. 

Vaociofttioa 
Order,  18061 


J^ist  of  Children  in  reipert  of  whom  the  necensary  Certificate  have  not  been 

received  by  th4',  Vaocin/Uivn  Officer, 


Public  yaodnator  of  <ihe 

Union. 


District  of  the 


In  aooordanoe  with  paragraph  6  (a)  of  the  InstractionB  to  Yaodnation  Officers 
the  Fourth  Schednle  to  the  Vaccination  Order,  1898,  I  hereby  give  yon  notice 
tlutt  tihe  children  whose  names  and  addresses  are  stated  below,  and  with  respect 
to  -whom  I  have  not  received  the  necessary  certificates  onder  the  Vaccination  Acts, 
1867  to  1898,  attained  the  age  of  fonr  months  on  the  dates  respectively  specified 
in  Column  3. 


Dated  this  day  of 

(^Siyned) 
Vaccination  Officer  for  the 


18 


Cliild'a 
N^ame. 

a.) 


Child's 
Addresai 

(2.) 


Date  on  which 

the  ChUd 

attained  the 

AjB^e  of  Fonr 

Calendar 

Months. 

(S.) 


Dates  of 
Notice  by 

Public 

Vaccinator 

to  Parent. 

(4.) 


Date  of 
Visit. 

(5.) 


Retnltof 
Visit. 

(6.) 


Remarks. 


(7.) 


N.  B.  -  Oc 
wnns  (4)  to  < 
are  to  be  fllh 
np  hy  the  Pa' 
lie  Vacoinato 


KoTK— It  is  the  dnty  of  the  Public  Vaccinator  to  visit  the  homes  of  these  children 
<«ritliin  two  weeks  after  receipt  of  this  notice,  and  to  offer  to  vaccinate  them  in  manner 
provided  by  the  Vaccination  Act,  1898,  and  the  Order  of  the  Local  Government  Board 
nuuie  therennder. 


S8«| 


S 


m 


ATP.X.  JTo.i,  FORX  I. 

Of  J*T,  lA^ 

The  YACcnrATiov  Acni,  1867  to  I8M. 


Satic^  from  Puhlir  Vaerinator  to  Partmt  fir  *4%tT  Pfrm*m  karimg  Cmttffdjf  ^ 

rkiltiflfintnuM  Msit. 

T>trMil/>n4   tm    flUlnc 

np  thU  Notl/!«,  -         - 

fff    pftrimt    or    ot)wr 

JJTih^f  h?M "' '^**"^^       ''^  acoorclanoe  with  Section  1  (3)  of  the  VacciiiJiti<m  Act,  1898,  I  herebj  gii 

*  ?«»mff  of  /'htM.  jou  notice  that  I  shall  visit  the  home  of  the  child  * 

*  hit"  f,t  int^mdfid  on '  .  and  shall  otfor  to  Taodnate  it  witi 
^^'*'''  fflycerinated  calf  lymph,  or  sach  other  Ijmph  as  may  be  issued  bj  the  Loei 

Government  Board. 

Date<l  this  day  of  ,  18     . 

Pablic  Vaccinator  of  the  District 

of  the  Union. 

Add  rat  of  Public  Vaccinator 


FORM  K. 
Tub  Vaccination  Acts,  186T  to  1898. 


Notice  of  Default, 


To 
l)ln«<ttlons  for    flUlng 

tip  thin  Notloo.  WiiKUKAH  yon   are  in  default  under  the  above  Acts,  respecting  the  Chil 

*  c  iiilil  4  namo.  j  hornby  nniuiro  yon  [to  have  the  said  Child  v:ux3inated  within  fourteen  days  fro 

tho  d:it4>  h(«roof,  and  do  nil  other  thingn   the  law  requires   touching  Uie  sa 
Vfttviniition ' )  or  |  to  transmit  to  me  within  seven  days  from  the  date  hereof  tl 
I     th     r<»<j»iiHi(4»  CertilioaU*  conwruiuij:  the  Vaccination  of  the  said  Child*],  failing  whi< 
MonlM*^  \v!iU'»?*'do  not    »♦'  w^^^  ^»*^  *»y  ^^"0'  ^*>  ^^c  the  j.roiHjr  steps  for  securing  the  enforcement 
avplf  to  thd  csM.  the  law. 

Dated  this  day  of  ,  18    . 

Vaccination  Officer  for 
Addnw  qf  Vaccination  Officer 
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FORM  L. 
Vaccinatum  RcgUter, 


APP.A.  N 

Vaooinatio] 
Order,  1898. 


Union. 
District. 
Taodnation  OiBoer. 


Begiflter  of  OertiflcatM. 

Date  of 

Certificate 

under  Section 

2  of  the 

Vaccination 

Act.  1888. 

Date  of 

Death  in 

caHe  of  Child 

having  died 

before 
Vaccination. 

Reference  to 

consecutive 

number  in  the 

Ofilcer^s 

'*Beport 

Book,"  in  caees 

transferred 

thereto. 

Date  of 
Medical  Certi- 
ficate of 
Succevtful 
Vac<n  nation. 

Date  of  Certi- 

flcateof 

IntUMcejUibimu 

or  of  having 

had  Anall 

Pox.   (Enter 

"InOor 
-8.P,"a8the 
case  maybe.) 

iNameof  the 

Medical 

Man  hy 

whom  the 

Certificate 

is  signed. 

L                  n. 

m. 

IV. 

V. 

VI. 

1 

1 

1 

1 

1 

1 
1 

1 

1 

1 

1 

SM9 


^    «% 


I 

J 
II 

i 

I 


i 

Si  = 

«p 

m- 

4'h'-- 
l|l|l|i  ' 

ii- 

1 

iiii^ 

il= 

41- 

lit' 

t 

h' 

Is    . 

l-i  ' 

111=  - 

i   1- 

nil  ' 

5SS6SSSr:pr:?;sPf:sRS 

V 

o 

m '- 

II  ^ 

iHi  = 

1 

i 

r 

1 

i 
1 

f 

'^1    T,    r    r, 
1    P    |1    |i 

fr 

^w  E    n    if 

IM     si      11      II 

li 

ii  i    ii  It 

iil^  ' 

1 

■3 

1 

ii^i  ' 

ffil- 

liftip  ■ 

»« ■ 

1 

=1, 

liii]  ' 

ill  • 

H  ' 

fill  ■ 

Iplll  ^ 

\ 

An.  A.  Ho.a 

/acaliutlon 
OTdsr.Uea. 
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•  liikitii 

< 

ihiiiJ«s 
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--    iiliii 

1 
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FORM  P 
The  Vaccination  Acts,  1867  to  1898. 


yotiee  from  Public  Vaccinator  to  Medical  Officer  of  Health. 


To 


Medical  Officer  of  Health  of  the 


District. 


In  accordance  with  Section  1  (4)  of  the  Vaccination  Act,  1898,  I  hereby  give 
fou  notioe  that  I  have  this  day  postponed  the  vaccination  of  ' 

the  child  of  * 
'^'  on  account  of 

Hhe  condition  of  the  house  in  which  the  child  resides, 
^the  recent  prevalence  of  infectious  disease  in  the  district. 


who  resides 


Dated  this 


(^Signed) 


day  of 

Public  Vaccinator  of  the 


,18 


District. 
Union. 


App.  a.  No.  e. 

Vaccination 
Order,  1806. 


*  Child's  name. 

*  Fathers  or  (if  the 
child  is  illegitimate) 
Mother's  name  and 
sumiune. 

=*  Child  8  residence. 

*  Strike  out  that 
cause  which  does  not 
apply. 


i^ven  under  the  Seal  of  Office  of  the  Local  Government 
I^oard,  this  Eighteenth  day  of  October,  in  the  year  One 
tiliousand  eight  hundred  and  ninety-eight. 


(L.s.) 


OWEN, 
Secretary. 


HENRY  CHAPLIN, 

President. 
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No.  7. 

A»  A.Na7     Abstract  of  Medical  Inspections  made  in  1898  with  regard 
'  —     *  to  the  Incidence  of  Disease  on  particular  places,  and  to 

MeSS?^'  questions  concerning  Local  SANITARY  ADMINISTRATION. 

Illip6CtiODII. 

1.  Aldbburgh-on-Sea  (Suffolk)  ;    population  (1891),  2,159 ; 

Dr.  Deane  Sweeting. 

Authority  concerned :  Town  Council  of  Aldebnrgh. 

Oround  of  Inquiry :  Local  complaints  as  to  the  quality  of 
the  water  supplied  to  the  town  by  the  Aldebnrgh  Water 
Company. 

Chiff  Facts  reported  by  Inspector :  Old  source  of  supply, 
condemned  by  Sir  E.  Frankland  in  1896,  obtained  from 
a  shallow  well,  in  relation  with  an  elongated  ditch  im- 
pounding water  from  a  marsh.  New  source  of  supply, 
condemned  by  the  same  chemist,  and  by  Mr.  Cas^  in 
1898,  but  reported  upon  not  unfavourably  by  Dr.  Thresh 
in  the  same  year.  New  supply  merely  soil  water  from  a 
gathering  ground  co-terminous  with  the  ^'main  mass** 
of  the  Suffolk  Coralline  Crag.  This  area  very  porous, 
and  subject  to  pollution  on  its  surface  and  within  the 
soil,  by  various  kinds  of  filth.  Excessive  pumping 
operations  at  works  not  unlikely  to  facilitate  entrance 
to  the  supply  of  cesspool  impurities  from  foreshore. 
Filtration  altogether  inefficient.  Supply  inadequate  for 
town  during  visitors'  season. 

2.  Alnwick  Urban  District  (Northumberland)  ;   popula- 

tion (1891),  6,7:16  ;  Dr.  Buchanan. 

Authority  amcerned  :  Alnwick  Urban  District  Council. 

Oround  oflnqxiiry:  Complaint  by  Northumberland  County 
Council  of  neglect  of  District  Council  to  deal  with 
unhealthy  dwellings  of  poorer  classes  in  Alnwick. 

Chief  Facts  reported  by  Inspector :  An  old  town,  formerly 
walled,  the  centre  of  a  large  agricultural  district.  Large 
proportion  of  population  of  poorer  class,  living  in  un- 
healthy, damp,  and  overcrowded  dwellings  packed  away 
in  narrow  courts  behind  main  thoroughfares.  For 
decades,  excess  in  mortality  from  all  causes,  and  notably 
in  phthisis  mortality.  Overcrowding  of  persons  some- 
what diminished,  but  still  very  common.  Houses  in  the 
courts  subdivided  into  one  or  two-roomed  tenements ; 
no  through  ventilation  ;  much  dampness  owing  to  thick 
porous  sandstone  walls ;  dwellings  crowded  on  area ; 
frequently  dilapidated.  Courts  badly  paved  ;  nuisances 
from  refuse  of  stables  and  cowsheds  therein.  Some 
houses  for  working  classes  of  satisfactory  sort,  recently 
built  at  instance  of  Earl  Percy,  much  in  demand.    Locid 


». 


78 

anthority  inactive  as  regards  steps  that  can  be  considered    app.  A.K 
at  all  adequate  to  remedy  tmhealthiness  of  courts.    Un-  ^^j.^,.;;^ 
healthy  areas  which  should  be  dealt  with  by  schemes  Medical 
under  Housing  of  Working  Classes  Act  defined,  and  ^■^>««**<>" 
statistics  given. 

District  CouncJl  and  preceding  Local  Board  to  be  credited 
with  useful  work  in  other  directions.  Sewerage  on  the 
whole  satisfactory  ;  water-closets  general,  all  with  flush- 
ing apparatus  ;  scavenging  fairly  eflicient  ;  improvement 
in  water  supply,  although  certain  contributory  sources 
of  supply  hardly  satisfactory.  SaniUu^  staff  capable. 
Need  for  attention  to  cowsheds  and  common  lodging 
houses. 

BEirrrws-Y-coED  Rural  District  (Carnarvon)  ;  population 
(1891),  5,598 ;   Dr.  Wheaton. 

Authority  concerned :  Bettws  -  y  -  coed  Rural  District 
Council. 

Ground  of  Inguiry  :  Repeated  outbreaks  of  enteric  fever 
and  diphtheria,  and  local  complaints  as  to  persistent 
dangerous  nuisances. 

Chief  Fads  reported  by  Insjteclor :  Dwellings  mostly  well- 
built,  but  their  surroundings  unsatisfactory.  Water 
supply  of  Bettws,  Trefriw,  and  Ca^tu  Penmachno,  un- 
satisfactory. No  sewers  at  Capel  Curig  or  Cwm 
Penmachno.  All  liquid  refuse  from  dwellings  dis- 
charged into  streams  without  purification.  Excrement 
disposal  chiefly  by  privies,  which  are  often  built  over 
watercourses.  No  public  scavenging  ;  accumulations  of 
filth  in  privy  receptacles  a  marked  feature.  Condition 
of  cowsheds  very  unsatisfactory.  The  Infectious  Disease 
(Notification)  Act,  1889,  not  adopted.  No  hospital  pro- 
vision, no  disinfecting  apparatus. 

Enteric  fever  occurred  at  Bettws-y-coed  and  at  Trefriw  in 
1897.  At  Bettws  the  majority  of  the  attacks  occurred 
in  a  locality  which  was  unsewered,  and  in  which  house 
drainage  and  excrement  disposal  were  very  defective. 
An  outbreak  of  diphtheria  commenced  in  the  summer  of 
1897  at  Penmachno  and  at  Cwm  Penmachno,  still  in 
progress  at  date  of  visit ;  116  attacks  had  occurred  in  a 
population  of  1,550  persons  ;  the  majority  were  at  Cwm 
Penmachno.  Almost  complete  absence  of  all  sanitary 
requirements  at  the  latter  village. 

4.  Burton- on-Trbnt  (Stafford)  ;  population  (1891),  46,047  ; 

Dr.  Theodore  Thomson. 

Authffrity  com^enied:  Burton-on-Trent  Town  Council. 

Ground  of  Inquiry:  Outbreak  of  measles;  Report  of 
Medical  Officer  of  Health. 
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Chief  FwA$   rej^»rt^  bjjf  Li^^^i'Ar :   The  ooxbreak  com- 

mence*!  in  Janoarr  1?^^N  and  persiated  in  the  town  until 

«i  ""  the  month  of  Aajnist :    its  sprea^l  from  one  to  another 

part  of  the  district,  not  lacing  rapid.  Parts  of  the  town 
escaped  the  disease,  stve  for  a  few  scanered  cases : 
neTertheleas.  some  2,*"»  cases  are  known  to  hare 
occnrred.  The  soarce  of  orig-in  of  the  earliest  cases 
not  ascertain»rd.  Sab^ciqiien;  spr^^  of  the  disease  was 
materiallT  contributed  to  bv  schools :  there  was  also, 
however,  insufficient  isolation  of  the  sick  from  the 
healthj  at  their  homes.  Information  as  to  occurrence 
of  measl«s  in  families  of  which  members  anend  school, 
was  nr»c  STstematicallT  furnished  to  the  Locii  Aathoritr 
by  the  Scho<jl  Authorities.  The  sanitary  staff  pn.»ved 
insufficient  to  carry  out  thtr  measures  called  for  in  attempt 
to  control  the  epidemic. 


5.  CA1IBOB5E ;    iK>pulation    (1;^91),    14,70i» :    the    Parish    of 

ILLOGA5 ;     population,    2,1  M7 ;     and    the    VILLAGE    of 
PRAZE  ;  population,  iOO  (CORNWALL);  Dr.  Bruce  Low. 

Avtfiorities  oji\r,er ned :  The  Urban  District  Cotmcil  of 
Camborne  ;  the  Rural  District  Council  of  Redruth ;  and 
the  Rural  District  Council  of  Helston. 

(Jnnuui  of  Inquirtj :  Sudden  outbreak  of  enteric  fever 
Reports  from  the  local  Medical  Officers  of  Health. 

Chief  Facts  rcpin't^  h*j  Iitsif€ctor :  The  lovm  of  Camborne, 
the  parish  of  Illogan,  and  the  village  of  Praze  were 
invade^l  by  enteric  fever  in  December,  181^7  ;  the 
outbreak  lasted  about  six  weeks,  165  cases  and  12  deaths 
being  recorded.  The  only  condition  common  to  these 
three  localities  was  their  water  supply,  which  was  from 
the  service  of  the  Camlx)rne  Water  Company.  One 
of  the  two  sources  of  this  supply  >\'as  from  some 
springs  at  Boswyn,  to  augment  which  section  of  the 
supply  a  pipe  had  been  laid  from  a  brook  to  the 
Bervic«  tank.  The  brook  was  fed  partly  by  sur^e 
water  from  a  hill  side  on  which,  in  a  cottage,  four 
cases  of  enteric  fever  occurred  in  October  and  November, 
1897.  The  bowel  discharges  of  these  cases  reached  a 
pond  close  to  the  house  which  had  no  privy.  In  w^et 
weather  the  pond  overflowed,  and  the  water  from  it  ran 
down  a  channel  to  the  brook,  entering  it  about  100  yards 
above  the  intake  pipe  of  the  Camborne  Company.  In 
Mid-November  the  rainfall  was  excessive,  and  the  flood- 
water  washed  out  the  poud  and  carried  the  pollutions  to 
the  brook,  and  thence  to  the  service  reservoir.  After 
removal  of  the  pipe  connecting  the  brook  with  the 
reservoir,  and  after  cleansing  the  service  tank  and 
flushing  the  mains,  the  epidemic  abruptly  ceased.  The 
lanitarj  condition  of  Camborne,  Illogan,  and  Praze  far 
from  latiifactorj. 
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!.  Carnarvon  Borough  ;  population  (1891),  9,804;  Dr.  Wheaton.  App.A.Ma7. 

Authorities  concerned :  Carnarvon  Town  Council ;  Gwyrfai  MediSS***' 
and  Glaslyn  Rural  District  Councils.  inspections. 

Grirmid  of  Inquiry:  Complaint  from  Carnarvon  Town 
Council  as  to  pollution  of  the  water  supply  of  the 
Borough  by  liquid  refuse  from  the  village  of  Rhyd-ddu, 
situate  in  the  Gwyrfai  and  Glaslyn  Rural  Districts. 

Chief  Facts  reported  hy  Ltspectar :  Water  supply  of  the 
Borough  derived  from  River  Gwyrfai,  the  gathering- 
ground  consisting  of  the  whole  of  the  valley  of  the 
Gwyrfai  above  the  intake.  No  filtration  of  the  water. 
In  the  course  of  the  river  above  the  intake  are  two  lakes. 
Situate  above  the  lower  of  the  two  lakes  is  the  village  of 
Rhyd-ddu.  This  village  not  sewered,  and  all  liquid 
refuse  from  it  discharged  into  the  river,  together  with 
a  certain  amount  of  solid  refuse  from  dwellings  and  of 
contents  of  pail  privies.  Other  sources  of  possible 
pollution  of  the  water  of  the  Gwyrfai,  viz.,  the  liquid  and 
solid  refuse  from  farm  buildings,  of  which  there  are  a 
number  situate  on  the  gathering  ground,  and  in  some 
instances  the  contents  of  privies  pertaining  to  farm- 
houses. A  large  quarry,  at  which  250  men  are  employed, 
forms  an  additional  source  of  pollution,  since  all  water 
draining  from  it  falls  into  the  lower  of  the  two  lakes. 
The  surface  water  from  main  roads  which  falls  into  this 
lake,  or  into  the  river  above  the  intake,  forms  an 
additional  source  of  possible  pollution  of  the  water. 

A  certain  amount  of  work,  carried  out  of  late,  in  tlie  way 
of  diversion  of  liquid  refuse  from  the  streams  falling  into 
the  Gwyrfai,  and  also  of  providing  dwellings  on  the 
gathering  ground  with  moveable  privy  receptacles. 
Nothing  hitherto  done  by  the  Gwyrfai  or  Glaslyn  Rural 
District  Councils  to  prevent  the  discharge  of  unpurified 
liquid  refuse  from  the  village  of  Rhyd-ddu  into  the 
river. 

Ohichestbr  (Sussex)  ;    population  (1891),  7,830  ;  Dr.  Theo- 
dore Thomson. 

Authority  concerned:  Chichester  Town  Council. 

Onnind  of  Inquiry :  Enteric  Fever  :  Memorial  from  rate- 
payers in  Chichester. 

Chief  Fads  reported  hy  Inspector:  With  only  occiisional 
intermissions,  enteric  fever  has  prevailed  in  Chichester 
in  serious  amount  for  many  years,  as  indicated  by 
statistical  information  on  this  subject  during  the  period 
1 870-98,  and  by  a  report  to  the  Privy  Council  anterior  to 
1K70.  In  recent  years  the  incidence  of  the  disease  has 
been  characterised  by  marked  preference  for  particular 
neighbourhoods  in  Chichester ;  a  preference,  however, 
not  observable  in  certain  earlier  years.  Adequate 
explanation  of  this  fever  prevalence  not  to  be  found  in 
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^A.No.1;  circumstances  connected  with  milk,  shellfisli,  sewerage, 

jjjj^^jj  water  supply,  rainfall,  or  subsoil  water.     Soil  conditions 

to^ favourable  to  the  viability  and  growth  of  the  infective 

material  of  enteric  fever  perhaps  capable  of  affording 
such  explanation.  But,  at  present,  the  knowledge  of 
conditions  of  this  sort  in  general,  and  of  the  degree  to 
which  they  prevail  at  Chichester  in  particular,  insufficient 
to  warrant  definite  conclusion  as  to  the  concern  of  soil 
circumstances  with  enteric  fever  in  Chichester.  Further 
investigation  of  this  question  at  Chichester  and  elsewhere 
desirable. 

8.  CHRlSTCHtJRCH    (SOUTH    Hants)  ;    population    (estimated), 
4,432 ;  Dr.  Mivart. 

Authority  concerned :  Christchurch  Town  Council. 

Oroiind  of  Inquiry :  General  sanitary  circumstances  and 
administration  of  the  Borough  :  Reports  of  the  Medical 
Officer  of  Health  ;  and  local  complaints. 

Chief  Facts  reported  by  Itispectoi* :  Dwellings  of  the 
poorer  class  very  defective.  Water  supply  of  a  danger- 
ous character.  Out  of  900  houses  in  Borough,  575  said 
to  be  supplied  from  public  and  private  wells.  Wells 
shallow  ;  sunk  in  gravel  and  alluvial  soil.  Water  often 
admittedly  unwholesome.  Some  houses  without  means 
of  water  supply.  Sewers  badly  constructed,  gradients 
flat.  Principal  sewers  still  draining  to  river  Stour,  in 
contravention  of  Local  Government  Board's  Order  of  4th 
June,  1897.  House  drainage  often  imperfect.  Excrement 
disposal  and  privy  arrangements  generally  neglected  and 
not  seldom  of  a  dangerous  kind.  Public  scavenging  very 
unsatisfactory.  No  isolation  hospital.  No  disinfector. 
Urgent  need  of  a  new  sewerage  scheme.  Administration 
by  the  Town  Council  generally  dilatory  as  regards 
important  sanitary  questions. 

9.  DoRB    Rural    District    (Herefordshire)  ;    population 

(1891),  7,112  ;  Dr.  Fletcher. 

AutJiority  concerned:  Dore  Rural  District  Council. 

Or(mnd  of  Inquiry:  Plurality  of  Medical  Officers  of 
Health,  and  need  for  information  as  to  local  sanitary 
administration. 

Chief  Facts  reported  by  Inspector:  Indifference  and 
inaction  on  the  part  of  the  District  Council,  and 
inefficient  supervision  on  the  part  of  the  Medical  Officers 
of  Health,  together  with  neglect  of  duties  by,  and 
incompetence  of,  Inspectors  of  Nuisances.  Want  of 
satisfactory  water  supplies,  drainage  for  house  slops,  and 
proper  closet  accommodation.  Existence  of  many 
unhealthy  dwellings.  Unsatipfactory  isolation  hospital 
accommodation  in  proximity  to  the  workhouse.  Absence 
of  action  under  the  Dairies,  Cowsheds,  and  Milkshops 
Order  of  1885. 


77 
10.  Eton  Rttral  District  (Btjckinghamshirb)  ;  population    app.a. 

(1891),  21,505  ;  Dr.  Johnstone.  Abrtri^ 

Medical 

AxitJwrity  concerned:  Eton  Rural  District  Council.  iiwpectio; 

Ground  of  Inquiry:  Prevalence  of  diphtheria. — Local 
complaints. 

Chief  Facets  reported  by  Inspector :  Undue  prevalence  of 
diphtheria  since  1890  as  compared  with  Rural  England. 
Increase  in  1898,  when  epidemic  specially  affected  three 
parishes  :  Langley  Marish,  Stoke  Poges,  and  Denham. 
Type  of  epidemic  severe  under  age  of  15  years.  There 
were  127  cases  notified  in  1898,  with  34  deaths  ;  105  of 
these  cases  under  age  of  1 5  years,  with  33  deaths.  Disease 
spread  by  personal  contact.  School  teachers  not  warned 
of  disease  in  scholars*  families. 

Accumulations  of  Tendon  house  refuse  locally  thought  of 
as  a  cause  of  the  diphtheria.  No  diphtheria  amongst 
hands  (some  young)  working  at  the  refuse.  No  cause 
apparent  for  any  special  infectivity  of  refuse  in  1898. 
No  sufficiently  marked  incidence  of  diphtheria  on 
dwellings  in  neighbourhood  of  refuse  accumulations, 
nor  other  evidence  to  show  that  the  refuse  in  question 
conduced  to  the  prevalence  of  diphtheria  in  1898  in  the 
district. 

Absence  of  efficient  scavenging.  No  systematic  cleansing 
of  cesspools.  Need,  in  places,  of  sewers.  Damp  sites. 
No  available  hospital  provision. 

11.  Gainsborough  (Lings)  ;  population  (estimated  in  1897), 
18,000  ;  Dr.  Darra  Mair. 

Authoy*ity  concerned:  Gainsborough  Urban  District 
Council. 

Ground  of  Inquiry :  Insanitary  condition  of  district  and 
prevalence  of  "  fever." 

Chief  Facts  repm^ted  by  Inspector :  Tendency  of  "  fever  " 
to  appear  all  over  town  and  throughout  the  year,  with 
considerable  increase  in  summer  and  jiutumn  months; 
death  rate  from  "fever"  for  past  decade  half  as  much 
again  as  in  England  and  Wales,  or  in  the  great  towns. 
Fever  prevalence  probably  due  to  extensive  pollution  of 
soil  of  district,  and  possibly,  occasionally,  to  use  of 
imperfectly  filtered  river  water.  Overcrowding  of 
dwellings  on  area  in  centre  of  town  ;  numerous  confined 
courts  and  "  yards,"  for  the  most  part  very  imperfectly 
paved  and  drained ;  excrement  and  refuse  disposed  of 
mainly  in  privies  (a  few  pails)  and  in  enormous  middens ; 
scavenging  very  inefficiently  done  under  contract ;  sewers 
antiquated,  of  inadequate  size,  and  liable  to  dangerous 
heading  back  of  sewage ;  discharge  of  sewage  directly 
into  River  Trent ;  water  supply  partly  from  a  well  in 
Sandstone    1,350    feet    deep,   and    partly    from    River 
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AFP.  A.  xo.  7.  Trent ;    river    water,    filtered,    occasionally   the    only 

kbntM^of  water  supplied  ;    nnder  these  circnmstances  filter  heds 

CMiicmi  inadequate ;    now  well   1,450  feet  deep  heincr  sunk  m 

■•P*^*^"-  SandBtone. 

Notification  system  not  adopted  ;  salary  of  Medical  Officer 
of  Health  and  Inspector  of  Nuisances  inadequate  ;  the 
latter  superintends  scavenging  work,  his  ordinary 
routine  duties  being  much  neglected ;  small  isolation 
hos])ital  exists,  but  has  not  been  used  since  1888,  in 
consequence  of  the  high  tariff  of  charges  for  treatment ; 
a  hot  air  disinfector,  seldom  used. 


12.  Glyncorwo  (Glamorganshire)  ;  population  (estimated  in 
ISDS),  i\m) ;  Mr.  Arnold  Royle. 

Authority/  rojiCPrned:  Glyncorwg  Urban  District  Council. 

(jroitnd  of  Inqiiin/ :  Insanitary  condition  of  district  and 
need  for  detailed  information  on  the  part  of  the  Board. 

Chip/  Farts  report erl  by  InRiiector :  No  proper  system  of 
drainage  ;  pollution  of  river ;  pollution  of  soil  around 
houses  ;  great  difficulty  in  disposing  of  sewage  owing 
to  peculiar  conformation  of  the  valleys  in  which 
the  inhabitants  of  the  district  reside ;  competent 
engineering  advice  needed  ;  no  isolation  hospital ;  no 
pro])er  disinfecting?  apparatus. 


13.   LONOTON     AND     Fp^NTON     (STAFFORDSHIRE);      BoroUgh      of 

Longton ;    population    (1891),    34,327;     Fenton     Urban 
District ;  population  (1801),  16,00S  ;  Dr.  Fletcher. 

Autlutritirs  ctincernod:  Longton  Town  Council  and  Fenton 
Urban  District  Council. 

Grouml  <if  Inquiry:  Long  sustained  and  highly  fatal 
prevalence  of  diphtheria  in  both  districts ;  llegistrar- 
General's  returns. 

Chief  Fucta  rrpttrlrd  hy  Insjjrcftpr :  Longton:  Area,  l,94iS 
acnis.  Water  Rupi)ly  from  the  North  Staffordshire  Water 
Company.  Prior  to  1800,  no  special  incidence  of 
diplitheria ;  subsequently,  attack-rates  per  1,000  inhabi- 
tants equalled,  in  180G,  241  ;  in  1807,  1;V29  ;  and  in  first 
half  of  1808,  l)*25  (=  18*5  annual  rAti^^)^  with  corresponding 
death  rates  of  (>50()  ;  2-(w3  ;  and  2*0r)3.  Death  rates  of 
"67  other  large  towns"  for  like  periods  were  0*25,  0*24, 
0*28.  Spread  and  maintenance  of  infection  due  to  personal 
intercommunication  ;  school  influences  being  very  clearly 
indicated,  as  also,  but  much  less  markedly,  home 
influences.  Absence  of  isolation  hospital  accommodation, 
and  consequent  neglect  of  isolation  of  patients.  In- 
sutiicient  steps  taken,  and  inefficient  methods  adopted, 
to  cope  with  the  disease.     Neglect  of  "  throat  sickness  " 
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not  definitely  notified  as  diphtheria.  Regulation  of  attend-    afp.  a.  No 
ance  at  school  unaatigfactory.   School  closure  not  resorted  AbstraoTof 
to  until  the  epidemic  had  got  beyond  control,  when  all  Medical 
twelve  schools  were  closed  indiscriminately.     House- to-    °''p*^*^*'<>"* 
house  inquiries   in  invaded  neighbourhoods  neglected. 
Dairies,  Cowsheds,  and   Milkshops  Order  of   1885   not 
enforced.     Bve-laws  in  need  of  revision. 

Fenton  :  Area,  1,748  acres.  Water  supply  from  the  North 
Staffordshire  Water  Company.  Prior  to  1896,  no  special 
incidence  of  diphtheria ;  subsequently,  attack-rates  per 
1,000  inhabitants  equalled,  in  1896,  2-006;  in  1897, 
5-585;  and  in  the  first  half  of  1898,  5*8265  (=  11-653 
annual  rate),  with  corresponding  annual  death  rates 
of  0-527,  1-913,  and  2-431.  Spread  and  maintenance 
of  infection  due  to  personal  intercommunication,  but 
home  influences  apparently  more  marked,  and  school 
influences  less  marked,  than  in  the  case  of  Longton. 
Attack-rate  greatest  on  children  under  three  years  of  age, 
and  not  on  children  of  school  age,  as  in  Longton.  Case 
mortality  on  females  aged  3  to  15  years  greatly  in  excess 
of  that  on  males  of  corresponding  age-period,  and  total  case 
mortality  much  greater  in  Fenton  than  in  Longton. 
Isolation  hospital  provided,  but  removals  of  patients 
relatively  few.  Insufficient  steps  taken,  and  inefficient 
methods  adopted,  to  cope  with  the  disease.  Neglect  of 
*' throat  sickness,"  as  in  Longton.  School  attendance 
regulated  better  than  in  Longton,  but  no  school  closure 
on  account  of  diphtheria  till  the  summer  of  1898,  and 
then  only  one  school  closed  for  a  few  days.  House-to- 
house  inquiries  in  invaded  districts  neglected. 


14.  LUNESDALE     RURAL    DISTRICT   (LANCASHIRE)  ;    population 

(1891),  7,347  ;  Dr.  Fletcher. 

Auth(yriiij  cancern^d :  Lunesdale  Rural  District  Council. 

Of  oil  fid  of  Inquiry :  Joint  tenure,  by  one  person,  of  the 
Offices  of  Surveyor  of  Highways  and  Inspector  of 
Nuisances  for  the  whole  District. 

Chief  Farh  reported  by  Inspector :  Area  of  the  District, 
75,734  acres.  Length  of  District  Roads,  201^  miles. 
(Seventeen  county  bridges,  also,  under  the  care  of  the 
Local  Surveyor  of  Higl)ways.)  Wator  supplies  for  the 
larger  villages  may,  in  most  instances,  be  looked  on  as 
satisfactory.  For  smaller  villages,  and  for  isolated 
house?,  the  water  supplies  are  frequently  of  doubtful 
character.  Sewerage  is  provided  for  the  larger  villages, 
but  the  disposal  of  sewage  is,  in  some  instances,  un- 
satisfactory. Drainage  of  dwellings  defective  in  places, 
and  in  some  cases  absent.  Excrement  disposed  and 
removal  unsatisfactory.  Many  privy  nuisances.  De- 
posits   of    refuse    on    banks    of     rivers.      Generally , 
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»•  ▲.!!•.  7.  Iionse   aooommodation    &ir,  but  insaffident    proTisk 

\^  of      dwellings     in     Clau^bton.       Cowsheds     observe 

badly  constnicted,  and  overcrowded.  Medical  Office 
of  Health  receives  a  salary  of  only  £20  a  yea 
The  Inspector  of  Nuisances  receives  £50  as  salai 
for  that  office,  and  £110  as  salary  for  the  office  < 
Surveyor  of  Highways.  He  also  acts  as  Distri 
Sur\eyor,  and  as  Canal  Boat  Inspector,  withoi 
remuneration.  A  capable  officer,  but  not  supported  I 
his  District  Council.  Much  room  for  improvement  i 
the  District. 

15.   MAB8T0N,  HOUGHAM,  AND  LONG  BKITNINGTON  (VILLAGES; 

rLiNCOLNSHiRE) ;  population  (1891),  302,  287,  au 
804  respectively  ;   Dr.  Wheaton. 

AuthoHty  concerned:  Claypole  Rural  District  Council. 

Oroufid  of  Inquiry :    Prevalence  of  diphtheria  ;   a  vis 
having  been  made  to  Fulbeck,  another  viUage  in  tl 
district,  in  1896,  on  account  of  a  similar  prevalence 
diphtheria. 

Chief  Fcicts  reportod  hy  Insppctor :  Forty-three  attacks 
diphtheria    occurred    in    the    three    villages    betwe< 
April  19th,  1897,  and  February  2nd,  1898,  with  sev. 
deaths.     The  disease  began  in  Marston  and  Houghai 
which  are  neighbouring  villages,  early  in  the  year,  b 
did  not  appear  at  Long  Bennington  until  Novemb 
A  number  of  instances  of  multiple  attacks  in  househoh 
Grossly  unwholesome    conditions  found  in  connexi 
with  the  majority  of  invaded  dwellings.   Local  suspicl 
of  sewage  farm  belonging  to  Grantham,  and  situate 
parish  of  Marston,  as  concerned  with  the  diphtheria  ;  : 
evidence  to  confirm  this.     Extensive  prevalence  of  sc 
throat  at  Marston  and  Hougham  previous  to  outbreak 
diphtheria  ;  similar  prevalence  found  among  infants 
Long  Bennington  at  time  of  inquiry. 

Dwellings  well  constructed,  but  their  surroundings  ve 
unsatisfactory.  Drainage  very  defective,  several  wat4 
courses  In  the  villages  containing  stagnant  sewage  ;  mai 
roughly  constructed  catchpits  in  connexion  with  hou 
drains.  Water  supply  from  wells  and  watercourse 
Kxcrement  disposal  by  objectionable  vault  privies;  i 
Isolation  hospital  provision  ;  no  disinfecting  apparatus. 

X«.  OEMHKinK   (Lancashire)  ;   population  (1898),  6,797 ;   I 
Oopeman. 

Autlmrity  amcemed:  Ormskirk  Urban  District  Council. 

(irouml  of  Inquiry :  Complaint  from  Justices  of  Pet 
Besslonai  Division  of  Ormskirk  as  to  local  insanita 
conditions. 
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Chief  Facts  reported  by  Inspector :  Of  the  total  popnlation,    afp.  a.  Ho.  7. 
no  less  than  1,298  persons,  mostly  of  IriA  nationality,  AbrtraoTof 
find  accommodation  in  varions  courts  and  alleys.    These  Medioai 
constitute  the  worst  feature  of  the  town,  from  a  sanitary    '^■J***^®'** 
point  of  view.    No  cottages  on  neighbouring  farmsteads, 
so  that  farm  labourers  employed  within  a  radius  of  about 
seven  miles  from   Ormskirk  occupy    dwellings  in  the 
town.    Houses  in  courts  closely  packed  together,  and  often 
built  back-to-back ;   many  without  direct  water  supply. 
Present  arrangements  for  scavenging  insufScient. 


17.  Stow-on-thb-Wold  Rural  District  (Gloucbstbrshirb 

AND  WORCBSTBRSHIRP)  ;  population  (1891),  7,800  ;  Dr. 
Deane  Sweeting. 

Authority  concerned:  Stow-on-the-Wold  Rural  District 
Council. 

Gtvtifid  of  Inquiry :  General  sanitary  circumstances  and 
adminstration  ;  plurality  of  Medical  Officers  of  Health. 

Chief  Facts  reported  hy  liisjyector :  Water  supplies  exposed 
to  pollution  ;  lack  of  or  inefficient  main  drainage  ;  faulty 
methods  of  sewage  disposal,  including  pollution  of  rivers 
and  streams ;  imperfect  modes  of  excrement  and  refuse 
disposal  ;  neglect  of  scavenging.  No  hospital  provided  ; 
no  proper  disinfection ;  entire  absence  of  bye-laws. 
Adoptive  Acts  not  in  force.  Two  medical  ofRcers  of 
health,  who  rarely  attend  the  Council  meetings,  and 
whose  work  is  generally  unsatisfactory.  No  concerted 
action  taken  or  representation  made  by  them.  Work  of 
Inspector  of  Nuisances  satisfactory  on  whole. 


18.     SwiNTON     AND     PBNDLBBURY     (LANCASHIRE)  ;     population 

(1891),  21,637  ;  Dr.  Theodore  Thomson. 

Authority  concerned:  Swinton  and  Pendlebury  Urban 
District  Council. 

Ground  of  Inquiry :  Marked  prevalence  of  enteric  fever 
in  the  district  in  recent  years. 

Chief  Facts  reported  hy  Inspector :  The  death  rate  from 
enteric  and  continued  fever  in  the  district  during  the 
10  years  1888-97  more  than  double  that  in  the  33  great 
towns,  and  two-anda-half  times  that  of  England  and 
Wales  during  the  same  period.  No  evidence  tending  to 
incriminate  water  supply  or  sewerage  conditions.  Some 
localisation  of  the  disease,  suggesting  its  association  with 
filthy  conditions  obtaining  in  certain  localities  in  this 
district.  These  conditions  mainly  are,  unpaved  and  badly 
paved  yards,  defective  house  and  yard  drains,  and  leaky 
privy  middens  :  all  being  conditions  conducive  to  serious 
fouling  of  the  soil. 

mi  f 
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App.ANo  7.  19-  TuxBRiDGE  Wells    (Kext)  ;    population    (1891),    27,895; 
.^_^  "T"  *  Dr^  Buchanan. 

Inspections.  Axithonhj  afncemed :  Tunbridge  Wells  Town  Council. 

Givimd  of  Inquiry:  Sustained  high  mortality  from 
diphtheria  during  1898. 

Chief  Facts'  reporM  by  Insj)ect4)r:  Thirty  deaths  from 
diphtheria  between  January  1  and  end  of  September, 
1898,  and  251  notified  diphtheria  cases  during  same 
perioil.  Incidence  particularly  on  poorer  quarter  of  the 
town,  in  Eiist  Ward.  I^»rough  isolation  hospital  not 
nseil  for  diphtheria  as  it  should  have  been.  Action  in 
repression  of  the  outbreak  in  certain  other  respects  open 
to  criticism. 

Health  n^sort  :  large  proportion  of  better  class  houses. 
Dwelling  accommodation  for  persons  of  working  class 
inadequate ;  overcwwding  of  persons  in  the  smaller 
dwellings  of  the  place.  House  drainage  in  many  cases 
faulty;  water-closets  frequently  "hand-flushed."  Most 
sewers  laid  40  to  50  years  ago,  often  leaky,  their  ventila- 
tion sometimes  unsiitisfactory.  Water  supply  from 
springs  and  deep  wells  near  Pembury.  Sanitary  suiminis- 
tration  by  Local  Board  up  to  1889,  lax.  Some  improve- 
ment since  that  date,  but  numerous  sanitary  shortcomings 
call  for  further  action. 


2t).  West  Hromwich  County  Borough  (Stafford;;  population 
(181)1),  59,474  ;  Dr.  Buchanan. 

Authority  conr^^rn^i :  West  Bromwich  Town  Council. 

Uniuml  of  Inquiry:  Re-inspection  to  ascertain  progress 
made  in  remeilying  numerous  insanitary  conditions 
reported  in  1895  by  Dr.  Buchanan,  after  local  inquiry 
into  enteric  fever  prevalence  in  West  Bromwich. 

Chief  Facts  re^ntrttxt  by  Inaj^etor:  During  three  years  under 
review,  some  satisfactory  progress  in  dealing  with  the 
uumerous  insanitary  prt^mises  in  the  borough ;  action 
taken  in  this  respect  more  systematic  than  formerly. 
Progress  made  in  dealing  with  houses  unfit  for  habitation, 
but  as  to  this  much  remains  to  be  done,  and  certain 
unhealthy  areas  should  be  dealt  with  as  such.  Paving 
and  drainage  of  yards  attended  to,  but  nature  of  work 
effected  at  instance  of  Town  Council  often  of  a  make-shift 
character.  Opposition  to  substitution  of  water-closets  for 
midden  privies  largely  successful ;  policy  of  Town 
Council  is  now  to  offer  "  improvement "  of  privy  midden 
as  alternative  to  water-closet — an  alternative  accepted  in 
most  cases.  Scavenging  more  efficient,  but  necessarily 
large  accumulations  of  refuse  on  premises  under  the 
midden  system.  No  improvement  in  cowsheds  and 
milkshops,    which,    in    several    instimces^    contravene 
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borough  regulations.    Improvement  in  common  lodging-    Arr  a.  No.  7 
houses.     Inspectorial  staff  increased,  but  increase  hardly  AbrtraoToi 
sufficient.     Delay  in  adopting  new  byelaws.     Byelaws  }j[^^.^ 
for  new  streets  and  buildings  badly  needed.      Hospital 
accommodation  enlarged,  and  staff  re-organised,  but  still 
difficulty  in  accommodating  enteric  fever  patients. 

21.  WoRTLBY  Rural  District  (Yorks,  West  Riding)  ;  popu- 
lation (estimated),  35,789  ;  Dr.  Reece. 

Authority  concern^ :  Wortley  Rural  District  Council. 

Ground  of  Inquiry:  Plurality  of  Medical  Officers  of 
Health  and  need  for  information  as  to  sanitary  adminis- 
tration. 

Chief  Facts  reported  by  Inspector:  It  would  be  feasible 
for  one  Medical  Officer  of  Health,  who  was  not  employed 
in  private  practice,  or  who  could  give  a  large  section  of 
his  time  to  the  duties  of  that  office,  to  act  for  the  whole 
district.  The  Rural  District  Council  had  not  appointed 
such  an  officer  on  the  score  of  expense. 
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No.  8. 

AwA.Naa,  A. — Circular    to    Councils    of    Boroughs    and    Urbas 

oSw<h^^r^  Districts   aa   to   the   Dairies,   Cowshbds,  and   Milk- 

oiSu?JuS  shops  Order  and   Report  of  Royal  Commission  on 

feySTt&m-  Tuberculosis. 

TiilMri'iil«hiiii. 


Local  Government  Board, 

Whitehall,  8.W:, 

11th  March,  1899. 

Hin, 

I  am  illnvto*!  by  tho  I>>cal  Government  Board  to  advert  to  (1) 
tho  DuirioH,  (\)WHhod8  and  Milkshops  Order  of  1885,  and  (2)  the 
RtMHtrt  niA(i<«  hiat  yoar  by  the  Royal  Commission  on  Tubercnlosis, 
imd  i»s]K«oiulIy  to  flu»  ^mra^raphs  in  that  Report  which  relate  («)to 
Milk,  (/i)  to  t'hr  cjnalitications  of  Meat  Inspectors,  and  (c)  to  the 
priiiripIoN  whirh  should  bo  observed  as  regards  the  seizure  of 
tuboiH'idoU((  meat  ititendod  for  the  fooil  of  man. 

Ihfirit'S^  Cotrshttis  and  Milhshnps  Order, 

Tho  i'ouneil  i\rv  einjxiwored  by  Article  13  of  the  Dairies, 
(NiwhIuhIh  ami  Milkshops  Order  of  1885  to  make  regulations  for 
the  folloNvin^  purposes,  or  any  of  them  :-- 

(ti,)  For  the  inspeotion  of  cattle  in  dairies. 

(A.)  For  pn^seribing  and    n^gulatiug  the  lighting,  ventilation, 

eleansing,  drainage  and  water  supply  of  dairies  and  cow* 

sheds  in  the  oeouimtion  of  persons  following  the  trade  of 

eowkeepers  or  dairymen. 
(«\)  For  soeuring  tho  eleaulinoss  of  milk-stores,  milk-shops,  and 

of  inilk-vessols  used  for  containing  milk  for  sale  by  such 

persiuis. 
For  iirosoribing  prtn^uitions  to  be  taken  by  purveyors  of 

milk  and  persons  soiling  milk  by  retail  against  infection 

or  e«»ntamination. 

Kej)resontation8  have  Ihhmi  made  to  the  Boanl  to  the  effect  that 
it  would  be  ilesirable  that  they  s^hould  issue  Model  Regulations 
for  the  guidance  of  Councils  in  making  regulations  under  this 
Article,  but  thoy  have  defomnl  d(»ing  so  pending  the  Report  of 
the  Royal  Commission  on  Tuberculosis. 

That  Report  having  been  made,  the  Board  have  caused  some 
Model  Regulations  to  be  prepared,  and  two  copies  of  them  are 
•noloBed« 


(c/.) 
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It  will  be  observed  that  No.  8  of  the  Regolations,  which  deals    App.i^Ho.! 
with  the  question  of  air  space  in  cowsheds,  does  not  apply  to  cow-  xatoiiiiAriefc 
bheds  the  cows  from  which  are  habitually  grazed  on  grass  land  Oo|««bMidf  Md 
during  the  greater  part  of  the  year,  and,  when  not  so  grazed,  are  order,  ud 
habitually  turned  out  during  a  portion  of  each  day,  and  it  is  fj^aTcSm- 
obvious  that  a  regulation  on  this  subject  which  might  be  adapted  mimionon 
to  cowsheds  in  towns,  where  the  cows  are  kept  and  fed  within  the  Tubercnio«u. 
building,  might  be  unsuitable  for  cowsheds  in  the  country,  where 
the  cows  are  regularly  grazed  on  grass  land  during  the  greater  part 
of  the  year,  and  are  during  the  rest  of  the  year  usually  turned  out 
for  a  portion  of  each  day. 

The  Royal  Commission,  in  their  recommendations,  drew  a  dis- 
tinction between  the  rules  which  should  be  observed  on  this 
subject  as  regards  cowsheds  situate  in  populous  and  those  situate 
in  non-populous  places,  but  no  indication  was  given  as  to  the 
means  by  which  this  distinction  was  to  be  made.  It  is  clear  that 
it  could  not  be  accomplished  by  any  test  of  population  or  by 
adopting  the  geographical  limits  of  urban  and  rural  districts  with- 
out creating  anomalies  which  would  be  indefensible. 

Neither  is  it  easy  to  see  how  the  distinction  can  be  carried  out 
except  upon  the  plan  suggested  by  the  Board,  which  seeks  to  give 
effect  to  the  chief  difference  between  cowsheds  in  towns  and  cow- 
sheds in  the  country,  or,  in  other  words,  between  the  case  of  cows 
which  are  kept  entirely  or  as  a  rule  indoors,  and  that  of  cows 
which  are  usually  turned  out  to  graze. 

It  will  be  noticed  that  No.  4  of  the  Model  Regulations,  which 
provides  that  every  cowkeeper  must  cause  every  cowshed  in  his 
occupation  to  be  sufiBciently  ventilated,  and  for  this  purpose  to  be 
provided  with  a  suflBcient  number  of  openings  into  the  external 
air  to  keep  the  air  in  the  cowshed  in  a  wholesome  condition, 
applies  in  both  classes  of  cases. 

If  the  Council  have  not  already  made  regulations  under  the 
Order  of  1885,  the  Board  think  that  they  should  do  so,  and  that 
any  such  regulations  would  with  advantage  be  based  on  the  Model 
Clauses.  If  the  Council  have  already  made  regulations  under  the 
Order,  the  Model  Clauses  may  usefully  be  considered  in  connec- 
tion with  any  fresh  regulations  or  amendment  of  the  existing 
code  which  the  Council  may  propose  to  make. 

The  Board's  confirmation  of  any  regulations  which  may  be 
made  by  the  Council  will  not  be  required,  but  if  at  any  time  the 
Board  are  satisfied  on  enquiry  with  respect  to  any  regulation  that 
the  same  is  of  too  restrictive  a  character,  or  otherwise  objection- 
able, they  may  direct  its  revocation ;  and  the  Board  suggest 
that  the  draft  of  any  regulations  which  the  Council  may  propose 
to  make  should  be  sent  to  them  for  consideration  before  the  regu- 
lations are  formally  adopted. 


Report  of  t/w  Tuhercuhms  CmftMts8io7i.^=-MUki 

Article  J  5  of  the  Dairies,  Cowsheds  and  Milkshops  Ordef  of 
1885  provides  that  if  at  any  time  disease  exists  among  the  cattle 
in  a  dairy  or  co^^shed,  or  other  building  or  place,  the  milk  of  a 
diseased  cow  therein  {a)  shall  not  be  mixed  with  other  milk  ;  and 
(b)  shall  not  be  sold  or  used  for  human  food* 
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The  term  '*  disease  *'  in  the  Order  is  limited  to  those  diseases 
which  were  included  under  the  Contagious  Diseases  (Animals) 
Act,  1878,  of  which  tuberculosis  is  not  one,  and  the  Royal  Com- 
mission on  Tuberculosis  state  in  paragraph  39  oi  their  Report  that 
^^  the  evidence  abundantly  shows  how  this  fact  has  precluded  local 
*^  authorities  from  any  attempt  to  deal  with  tuberculosis  in  milch 
"  cows,  although  they  may  have  shown  themselves  alive  to  the 
"  danger  and  anxious  to  provide  a  remedy,"  and  they  express  the 
opinion  that  *^  it  is  desirable  that  the  Order  should  be  made 
"  applicable  to  all  diseases  of  the  udder  in  cows  of  which  the  milk 
"  is  offered  for  sale." 

The  Board  have  issued  an  Order  to  amend  Article  15  of  the 
Order  of  1885  by  providing  that,  for  the  purposes  of  paragraphs 
(a)  and  (b)  of  the  Article,  reference  to  disease  shall  include,  in 
the  case  of  a  cow,  such  disease  of  the  udder  as  shall  be  certified 
by  a  veterinary  surgeon  to  be  tubercular.  The  Board  think  that 
it  will  be  competent  for  the  Council  to  employ  and  pay  a 
veterinary  surgeon  with  a  view  of  obtaining  a  certificate  under  the 
Article,  as  amended,  or  to  appoint  him  as  an  Officer  for  this 
purpose,  if  they  think  fit  to  do  so.  Two  copies  of  the  amending: 
Order  are  enclosed. 


Qualiftcatiofi  of  Meat  Inspectors. 

Under  Section  116  of  the  Public  Health  Act,  1875  (38  &  39  Vict 
c.  55),  any  medical  officer  of  health  or  inspector  of  nuisances  may 
at  all  reasonable  times  inspect  and  examine  any  animal,  carcase  or 
meat  exposed  for  sale,  or  deposited  in  any  place  for  the  purpose  of 
Fale,  or  of  preparation  for  sale,  and  intended  for  the  food  of  man. 
If  the  animal,  carcase  or  meat  appears  to  the  medical  officer  of 
health  or  inspector  of  nuisances  to  be  diseased  or  unsound  or 
unwholesome,  or  unfit  for  the  food  of  man,  he  may  seize  and 
carry  it  away  in  order  to  have  it  dealt  with  by  a  Justice.  Under 
Section  131  of  the  Towns  Improvement  Clauses  Act,  1847  (10  and 
11  Vict.  c.  34),  which  is  incorporated  with  the  Public  Health  Act, 
1875,  the  inspector  of  nuisances,  the  officer  of  health  or  any  other 
officer  appointed  by  the  Council  for  the  purpose,  may  at  all 
reasonable  times  enter  and  inspect  any  building  or  place  within 
the  district  kept  or  used  for  the  sale  of  butchers'  meat  or  for 
slaughtering  cattle,  and  examine  whether  any  cattle  or  the  carcase 
of  any  cattle  is  deposited  there.  If  the  officer  finds  any  cattle  or 
the  carcase  or  part  of  the  carcase  of  any  beast  which  appears  unfit 
for  the  food  of  man,  he  may  seize  and  carry  the  same  before  a 
Justice  so  that  it  mav  be  dealt  with. 

Moreover,  where  the  Council  are  in  a  position  to  establish  or 
regulate  markets  under  Section  167  of  the  Public  Health  Act,  any 
inspector  of  provisions  appointed  by  them  may,  under  Section  15 
of  the  Markets  and  Fairs  Clauses  Act,  1847  (10  and  11  Vict.  c.  14), 
which  is  incorporated  with  the  Public  Health  Act,  seize  any 
unwholesome  meat  sold  or  exposed  for  sale  in  the  market  and 
carry  the  same  before  a  Justice  to  be  dealt  with. 

The  Royal  Conunission  on  Tuberculosis  considered  that  meat 
inspectors  should  possess  certain  qualifications.  Their  recommen- 
dation; on  the  subject  will  be  found  on  page  21  of  their  Report, 
and  is  as  follows  : — 
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"We  recommend  that  in  future  no  person  be  permitted  to  act     app.a.,No.& 
"  as  a  meat  inspector  until  he  has  passed  a  qualifying  examination,  as  to^ries. 
"  before  such  authority  as  may  be  prescribed  by  the  Local  Govern-   c jwshodn  and 
"ment    Board    (or    Board    of    Agriculture),    on    the    following  oM^^'aSd 
subjects  : —  uepoii  of 

**  (a.)  The  law  of  meat  inspection,  and  such  bye-laws,  regula-  miJsion on' 
"  tions,  &c.,  as  may  be^in  force  at  the  time  he  presents  Tu^'cuiods. 
**  himself  for  examination. 

"  (6.)  The  names  and  situations  of  the  organs  of  the  body. 

"  (r.)  Signs  of  health  and  disease  in  animals  destined  for  food, 
"  both  when  alive  and  after  slaughter. 

"  (d.)  The  appearance  and  character  of  fresh  meat,  organs,  fat, 
"and  blood,  and  the  conditions  rendering  them,  or 
"  preparations  from  them,  fit  or  unfit  for  human  food." 

At  present  a  person  cannot  be  required  to  pass  a  qualifying 
examination  of  the  kind  referred  to  before  he  acts  as  a  meat 
inspector ;  but  it  appears  to  the  Board  that,  in  the  case  of  a 
borough  or  urban  district,  where  the  work  connected  with  the 
proper  discharge  of  the  duty  of  meat  inspection  is  sufficient  to 
justify  the  appointment  of  a  separate  officer  for  the  purpose,  it 
is  very  desirable  that  such  an  appointment  should  be  made,  and 
tiiat  the  Council  should  satisfy  themselves  that  the  person 
appointed  possesses  adequate  knowledge  of  the  subjects  men- 
tioned in  the  recommendation  of  the  Royal  Commission. 

In  the  smaller  districts,  where  the  work  of  meat  inspection  is 
not  sufficient  to  render  necessary  the  appointment  of  a  separate 
officer,  the  Board  consider  that  regard  should  be  had  to  these 
qualifications  in  making  future  appointments  to  the  office  of 
Inspector  of  Nuisances. 

Instrfictiofis  U*  Meat  Inspectors   with  regard  to  TuherculosiH  In 

Animals  intended  far  Food, 

The  Royal  Commission  recommended  that  the  Board  should 
'*  be  empowered  to  issue  instructions  from  time  to  time  for  the 
"  guidance  of  meat  inspectors,  prescribing  the  degree  of  tubercular 
**  disease  which,  in  the  opinion  of  the  Board,  should  cause  a 
**  carcase,  or  part  thereof,  to  be  seized. 

"  Pending  the  issue  of  such  instructions  we  are  of  opinion  that 
**  the  following  principles  should  be  observed  in  the  inspection  of 
**  tuberculous  carcases  of  cattle  : 


The   entire    carcase 


"  (a.)  When  there  is  miliary  tubercu- 
"  losis  of  both  lungs       

"(6.)  When  tuberculous  leisons  are 
"present  on  the  pleura  and 
"peritoneum       ..  

"(c.)  When    tuberculous    lesions    are 

"  present  in  the  muscular  system  \  and  all  the  organs  may 
"  or  in  the  lymphatic  glands  em-      be  seized. 
"bedded     in    or    between    the 
mu sexes ...  ..»  t*.  •«* 

**(rf.)  When  tuberculous  lesions  exist 
"in  any  part  of  an  emaciated 
vctrcase    •••         ...  ..         »••  j 


A^NoS. 


*4 


«« 


ThecarGa8e,if  o&er- 
wise  healthy,  shaU  nofc^ 
be    condemned,    bn^ 
every  part  of  it  con — 
taining      tabercnlooi 
letdons        shall 
seized. 


•« 
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**(a.)  When  the  lesions  are   confined 
^  to  the  InngB  and  the  thoiacic 

*^  lymphatic  glands        

**(b.)  When  the  lesions   are  confined 

**  to  the  liver        ...         

**  (c.)  When  the  lesions   are    confined 
**  to   the   pharyngeal    lyiqphatic  j 
^*  glands     ...         ...         ...         -••  j 

**  (ri.)  When  the  lesions    are  confined 
t<»  any  combination  of  the  fore- 
going, but  are  collectively  small 
'*  in  extent 
**  In   view  of  the  greater  tendency  to  generalisation  of  tu 
*culoHifl  in  the  j)ig,  we  consider  that  the  presence  of  tnberc 
de|N»Hit   in   any   degree   should   involve   seizure  of  the  vfhol 
carcase  and  of  the  organs." 

**  1  n  refl|K*ct  of  foreign  dead  meat,  seizure  shall  ensure  in  ev( 
case  where  the  })leuni  have  been  'stripped.' " 
The  Board  do  not  consider  it  necessary  at  present,  that  an 
should  be  addeil  to  these  Instructions,  or  that  they  shonld 
modified,  and  the  Hoanl  think  that  the  Council  shonld  direct 
of  their  Officers  who  are  employed  as  Meat  Inspectors  to  act  i 
accordance  with  the  principles  thus  laid  down. 

The  Hoard  may  at  the  Siime  time  draw  attention  to  Article  1 
(7)  of  their  General  Onler  of  the  2:ird  March,  1891,  with  respect 
the  duties  of  an  Insjieetor  of  Nuisimces  in  relation  to  the  inspec- 
tion and  seizure  of  meat.  They  may  point  out  that  where  an 
Inspector  of  Nuisances  is  appointed  under  that  Order,  or  under 
any  Order  superseded  by  that  Order,  he  is  required  by  the  Article, 
in  any  case  of  doubt  arising  under  it,  to  report  the  matter  to  the 
Medical  Officer  of  Health  with  the  view  of  obtaining  his  advice 
thereon.  The  Board  think  it  desirable  that  any  such  Inspector  of 
Nuisances  should  be  reminded  of  this  provision. 

I  am.  Sir, 

Your  obedient  Servant, 

S.  B.  PROVIS, 

Secretary. 
The  Town  Clerk  or  The  Clerk 

to  the  Urban  District  Council. 


B.— The  Dairies,  Cow-sheds  and  Milk-shops  Ordbk 

OP  1899. 

To  the  London  County  Council  ; — 

To  the  Mayor  and  Commonalty  and  Citizens  of  the  City  of 

Ijondon,  acting  by  the  Mayor,  Aldermen,  and  Commons  of 

that  City  in  Common  Council  assembled  ; — 
To  the  Mayor,  Aldermen,  and  Burgesses  of  the  several  County 

lk)roughs  for  the  time  being  in  England  and  Wales  ; — 
To  the  w^veral  Urban  and  Rural  District  Councils  for   the 

time  being  in  England  and  Wales ; — 
And  to  all  others  whom  it  may  concern. 
Whereas  on  the  ir)th  day  of  June,  1885,  Her  Majesty's  Most 
Honourable  Privy  Council  (herein-after  referred  to  as  *'  the  Privy 
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Oouncil "),  in  pursuance  of  the  statutory  provisions  in  that  behalf,  app.  A^Ko.8 
made  an  Order  (herein-after  referred  to  as  "  the  Order")  which  is  a«  to  Dairies, 
known  as  "The  Dairies,  Cow-sheds  and  Milk-shops  Order  Cowsheds anc 
of  1885  "  ;  gSJ^SS 

And  whereas  certain  powers  of  the  Privy  Council,  including  S?^^^' 
the  power  of  altering  or  revoking  the  Order,  have  been  transferred  minion  o?' 
to  Us,  the  Local  Government  Board  ;  and,  in  pursuance  of  such  Tn*>erciiio«i8. 
powers,  the  Order  has  been  altered   by  an  Order  (herein-after 
referred  to  as  "  the  Amending  Order  "),  which  was  made  by  Us 
on  the  Ist  day  of  November,  1886,  and  is  known  as  "  The  Dairies, 
Cow-sheds  and  Milk-shops  Amending  Order  of  1886  "  ; 

And  whereas  it  is  expedient  that  the  Order  as  altered  by  the 
Amending  Order  should  be  further  altered  : 

Now  therefore,  in  pursuance  of  the  powers  vested  in  Us  in  that 
behalf,  We  hereby  Order  as  follows  : — 

Article  I. — ^This  Order  may  be  cited  as  "The  Dairies,  Cow- 
sheds and  Milk-shops  Order  of  1899." 

Article  II. — Article  15  of  the  Order  shall  be  altered  so  that,  for 
the  purposes  of  the  provisions  of  paragraphs  (a)  and  (b)  thereof 
the  expressions  in  the  said  Article  which  refer  to  disease  shall 
include,  in  the  case  of  a  cow,  such  disease  of  the  udder  as  shall 
be  certified  by  a  veterinary  surgeon  to  be  tubercular;  and  the 
Order  and  the  Amending  Order  shall  apply  and  be  construed 
with  the  modifications  necessary  to  give  effect  to  this  Article. 

Given  under  the  Seal  of  Office  of  ihe  Local  Government 
Boartl,  this  Seventh  day  of  February,  in  the  year  One 
thousand  eight  hundred  and  ninety -nine. 
(L.S.)  HENRY  CHAPLIN, 

President, 

S.  B.  PROVIS, 

Secretai'y. 


Draft  Form  of  Model  Regulations  :  Dairies,  Cowsheds 

AND   MiLKSHOPS. 

REGULATIONS  made  by  the^ 

WITH    RESPECT    TO     DAIRIES,     COWSHEDS     AND     MiLK- 
SHOPS IN  THE- 


Interpretation. 


1.  Throughout  these  regulations  the  expression  "  The  Council  " 
tueans  the^ 

the  expression  •*  the  District "  means  the' 

the  expression  "  Cowshed  "  includes  any  dairy  in  which  milking 
cows  may  be  kept,  and  the  expression  "Cowkeeper  "  means  any 
l>er8on  following  the  trade  of  a  cowkeeper  or  dairyman  who  is, 
or  is  required  to  be,  registered  under  the  Dairies,  Cowsheds  and 
Milkshops  Order  of  1885. 

'  **  Ifayor,  Aldermen,  aod  Burgeeses  of  the  Borough  of  ,  acting  by 

the  Counoil "  or  "  Urban  (or  Rural)  District  Council  of  ,"  as  the 
ease  may  he, 

*  "  Borough  "  or  **  Urban  (or  Rural)  District  of  ,"  as  the  case  may  be. 
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kfpAiCoiii-       lit-  "hKm  :n  -faut  ^^aaif.  .nay  -^Taic  "N^r  'iie    inrvitm^  'if  axspvtccw 
•mrtlp.    mii  -•r^-r7  .i#*fs*>n   fi)r  'He  "inir   ViHiC  aaftviiur  ^fc»  or*  «r 

.Ul  rpAijionabie  u«3jaiancf^  'bar  nuiv.  5r>r  -int^  ^lIEp«Jril^  or  dut  bupiK^ 


For  I^HacRrBDT*;  ajtd  3Si;jn^TT!i4r   vwk  Lxwrrsn^ 

?\SLT   L 

Tb<»  Ra^tfuhiritkcu^  in  'hic»  EHr"  ^huil  ^pplj  m  Cowsbeilt^  ibit  tows 
from  which  tfv^  hahitoaily  zrui^i  ta  xna»  hunL  •inrinir  cite  gneater 
part  of  ch«»  j<*ar.  jlzliI.  when  3.*)C  -si^  ^rizi^L  .ire  habinisiIlT  mmed 
out  daring  a  portioa  ot  each  >i;iy. 

3.  Ev^a^ry  cowkeep*^r  *haJl  proviii**  char  eTery  eowslied  in  his 
occupation  i«hall  b^  ^nfficiently  Lurhfe«l  with  windows^  wkedier  in 
thf-  sidf^  or  roof  thereof. 

4.  Every  cowkeeper  shall  i.^use  every  ecwshed  in  his  occnpfttion 
to  be  snfficitrntly  ventilaiel.  and  for  thi>  purp«i6e  to  be  provided 
with  a  soffieient  n amber  of  openings  into  the  external  air  to  keep 
the  air  in  the  cowshf-d  in  a  whol«rsome  condition. 

CfeoNJiing. 

5.  n.)  Every  cowkeej^er  shall  cause  every  part  of  the  interior 
of  every  cowshed  in  his  occupation  to  be  thoronghly  cleansed  from 
time  to  time  as  often  as  may  be  necessary  to  secure  that  such 
cowshed  shall  b<*  at  all  times  reasonably  clean  and  sweet. 

(2.)  Such  i>erwm  shall  cause  the  ceiling  or  interior  of  the  roof, 
and  the  walls  of  every  cowshed  in  his  occupation  to  be  properlj- 
limi^washed  twf're  at  least  in  each  year,  that  is  to  say,  once  dnring 
the  month  of  May  and  once  during  the  month  of  October,  and  at 
such  other  times  as  may  be  necessary. 

Provided  that  this  requirement  shall  not  apply  to  any  part  of 
Htich  ceiling,  roof  or  walls,  that  may  be  properly  painted,  or 
varniflhod,  or  constructed  of  or  covered  with  any  material  such  as 
to  render  the  lime-washing  unsuitable  or  inexpedient,  and  that 
may  Im»  otherwise  properly  cleansed. 

(!l.)  He  flhall  cause  the  floor  of  every  such  cowshed  to  be 
thoroughly  swept,  and  all  dung  and  other  offensive  matter  to  be 
removed  from  such  cowshed  as  often  as  may  be  necessar}',  and 
not  leiMi  than  once  in  every  day. 
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Drainage. 

6.  (1.)  Every  cowkeeper  shall  cause  the  drainage  of  every  cow- 
shed in  his  occupation  to  be  bo  arranged  that  all  liquid  matter 
which  may  fall  or  be  cast  upon  the  floor  may  be  conveyed  by  a 
suitable  open  channel  to  a  drain  inlet  situate  in  the  open  air  at  a 
proper  distance  from  any  door  or  window  of  such  cowshed,  or  to 
some  other  suitable  place  of  disposal  which  is  so  situate. 

(2.)  He  shall  not  cause  or  suffer  any  inlet  to  any  drain  of  such 
cowshed  to  be  within  such  cowshed. 

Water  Supply. 

7.  (1.)  Every  cowkeeper  shall  keep  in,  or  in  connection  with, 
every  cowshed  in  his  occupation  a  supply  of  water  suitable  and 
sufficient  for  all  such  purposes  as  may  from  time  to  time  be 
reasonably  necessary. 

(2.)  He  shall  cause  any  receptacle  which  may  be  provided  for 
such  water  to  be  emptied  and  thoroughly  cleansed  from  time  to 
time  as  often  as  may  be  necessary  to  prevent  the  pollution  of  "feny 
water  that  may  be  stored  therein,  and  where  such  receptacle  is 
used  for  the  storage  only  of  water  he  shall  cause  it  to  be  properly 
covered  and  ventilated,  and  so  placed  as  to  be  at  all  times  readily 
accessible. 

Part  II. 

The  regulations  in  Part  L,  and  also  the  following  regulation, 
shall  apply  to  all  Cowsheds  other  than  those  the  cows  from  which 
are  habitually  grazed  on  grass  land  during  the  greater  part  of  the 
year,  and,  when  not  so  grazed,  are  habitually  turned  out  during  a 
portion  of  each  day. 

8.  A  cowkeeper  shall  not  cause  or  allow  any  cowshed  in  his 
occupation  to  be  occupied  by  a  larger  number  of  cows  than  will 
leave  not  less  than  eight  hundred  feet  of  air  space  for  each  cow. 

Provided  as  follows  : — 

(a.)  In  calculating  the  air  space  for  the  purposes  of  this 
regulation,  no  space  shall  be  reckoned  which  is  more  than 
sixteen  feet  above  the  floor  ;  but  if  the  roof  or  ceiling  is 
inclined,  then  the  mean  height  of  the  same  above  the  floor 
may  be  taken  as  the  height  thereof  for  the  purposes  of  this 
regulation. 

(Jp.)  This  regulation  shall  not  apply  to  any  cowshed  con- 
structed and  used  before  the  date  of  these  regulations  coming 
into  effect,  until  two  years  after  that  date. 

Part  III. 

9.  In  this  Part,  the  expression  "  Dairy  "  means  a  dairy  in  which 
cattle  are  not  kept. 

Lighting. 

10.  Every  cowkeeper  shall  provide  that  every  dairy  in  his 
Occupation  shall  be  sufficiently  lighted  with  windows,  whether  in 
the  sides  or  roof  thereof. 

Ventilation. 

11.  Every  cowkeeper  shall  cause  every  dairy  in  his  occupation 
to  be  sufficiently  ventilated,  and  for  this  purpose  to  be  provided 


app.  a  No.  & 

As  to  Dairiei, 
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kA.,No.&   with  a  sufficient  number  of  openings  into  the  external  air  to  keep 
MDf^es,     *'^®  ^^^  ^^  *'^®  dairy  in  a  wholesome  condition. 

rshedsand 

^ItSl  Cleansing. 

viCom-  12.  (1.)  Every  cowkeeper  shall  cause  every  part  of  the  interior 

«^raio8i8.  ^^  every  dairy  in  his  occupation  to  be  thoroughly  cleansed  from 
time  to  time  as  often  as  may  be  necessary  to  secure  that  such  dau-y 
shall  be  at  all  times  reasonably  clean  and  sweet. 

(2.)  He  shall  cause  the  floor  of  every  such  dairy  to  be 
thoroughly  cleansed  with  water  at  least  once  in  every  day. 

Drainage. 

13.  (1.)  Every  cowkeeper  shall  cause  the  drainage  of  every 
dairy  in  his  occupation  to  be  so  arranged  that  all  liquid  matter 
which  may  fall  or  be  cast  upon  the  floor  may  be  conveyed  by  a 
suitable  open  channel*  to  the  outside  of  such  dairy,  and  may  there 
be  received  in  a  suitable  gulley  communicating  with  a  proper  and 
sufficient  drain. 

(2.)  He  shall  not  cause  or  suffer  any  inlet  to  any  drain  of  such 
dairy  to  be  within  such  dairy. 

Water  Supply. 

14.  (1.)  Every  cowkeeper  shall  cause  every  dairy  in  his  occupa- 
tion to  be  provided  with  an  adequate  supply  of  good  and  whole- 
some water  for  the  cleansing  of  such  dairy  and  of  any  vessels 
that  may  be  used  therein  for  containing  milk,  and  for  all  other 
reasonable  and  necessary  purposes  in  connection  with  the  use 
thereof. 

(2.)  He  shall  cause  every  cistern  or  other  receptacle  in  which 
any  such  water  may  be  stored  to  be  properly  covered  and 
ventilated,  and  so  placed  as  to  be  at  all  times  readily  accessible. 

(3.)  He  shall  cause  every  such  cistern  or  receptacle  to  be 
emptied  and  thoroughly  cleansed  from  time  to  time  as  often  as 
may  be  necessary  to  prevent  the  pollution  of  any  water  that  Inay 
be  stored  therein. 


For  Securing  the  Cleanliness  of  Milk-Stores,  Milk- 
Shops,  AND  OP  Milk-Vessels  used  for  containing  Milk 
POR  Sale  by  Persons  following  the  trade  op  Cow- 
keepers  OR  Dairymen. 

Cleanliness  of  Milk-Stores  and  Milk-Shojjs. 

15.  Every  cowkeeper  who  is  the  occupier  of  a  milk-store  or 
milk-shop  shall  cause  every  part  of  the  interior  of  such  milk-store 
or  milk-shop  to  be  thoroughly  cleansed  from  time  to  time  as  often 
as  may  be  necessary  to  maintain  such  milk-store  or  milk- shop  in 
a  thorough  state  of  cleanliness. 

Cleanliness  of  Milk-Vessels. 

16.  (1.)  Every  cowkeeper  shall  from  time  to  time  as  often  as 
may  be  necessary  cause  every  milk-vessel  that  may  be  used  by 
him  for  containing  milk  for  sale  to  be  thoroughly  cleansed  with. 
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steam  or  clean  boiling  water,  and  shall  otherwise  take  all  proper  app.  a^  i^ 
precautions  for  the  maintenance  of  such  milk- vessel  in  a  constant  ^to^JJ, 
state  of  cleanliness.  oowshecu 

MiUcBhops 

(2.)  He  shall,  on  every  occasion  when  any  such  vessel  shall  Order,  an< 
have  been  used  to  contain  milk,  or  shall  have  been  returned  to  t&^T^j, 
him  after  having  been  out  of  his  possession,  cause  such  vessel  to  ^1^*^^^ 
be  forthwith  so  cleansed. 

For  prescribing  precautions  to  be  taken  by  Purveyors 
OP  Milk  and  Persons  Selling  Milk  by  Retail  against 
Infection  or  Contamination. 

17.  (1.)  Every  purveyor  of  milk  or  person  selling  milk  by 
jetail  shall  take  all  reasonable  and  proper  precautions,  in  and  in 
connection  with  the  storage  and  distribution  of  the  milk,  and 
otherwise,  to  prevent  the  exposure  of  the  milk  to  any  infection  or 
contamination. 

(2.)  He  shall  not  deposit  or  keep  any  milk  intended  for  sale — 
(a.)  in  any  room  or  place  where   it  would  be  liable  to 
become  infected  or  contaminated  by  impure  air,  or  by  any 
offensive,  noxious,  or  deleterious  gas  or  substance,  or  by  any 
noxious  or  injurious  emanation,  exhalation,  or  effluvium  ;  or 
(/>.)  in  any  room  used  as  a  kitchen  or  as  a  living  room ;  or 
(c.)  in  any  room  or  building,  or  part  of  a  building  com- 
municating directly  by  door,  window,  or  otherwise  with  any 
room  used  as  a  sleeping  room,  or  in  which  there  may  be  any 
person  suffering  from  any  infectious  or  contagious  disease,  or 
which  may  have  been  used  by  any  person  suffering  from  any 
such  disease  and  may  not  have  been  properly  disinfected  ;  or 
(r/.)  in  any  room  or  building  or  part  of  a  building  in  which 
there  may  be  any  direct  inlet  to  any  drain. 

(3.)  He  shall  not  keep  milk  for  sale,  or  cause  or  suffer  any  such 
milk  to  be  placed,  in  any  vessel,  receptacle  or  utensil  which  is  not 
thoroughly  clean. 

(4.)  He  shall  cause  every  vessel,  receptacle  or  utensil  used  by 
liim  for  containing  milk  for  sale  to  be  thoroughly  cleansed  with 
©team  or  clean  boiling  water  after  it  shall  have  been  used,  and  to 
l)e  maintained  in  a  constant  state  of  cleanliness. 

(5.)  He  shall  not  cause  or  suffer  any  cow  belonging  to  him  or 
Tinder  his  care  or  control  to  be  milked  for  the  purpose  of  obtaining 
Tnilk  for  sale — 

(r/.)  Unless,  at  the  time  of  milking,  the  udder  and  teats  of 
such  cow  are  thoroughly  clean  ;  and 

(/>.)  Unless  the  hands  of  the  person  milking  such  cow,  also, 
are  thoroughly  clean  and  free  from  all  infection  and 
contamination. 

Penalties. 

18.  Every  person  who  shall  offend  against  any  of  the  foregoing 
regulations  shall  be  liable  for  every  such  offence  to  a  penalty  of 
Jive  2x>unds^  and  in^the  case  of  a  continuing  offence  to  a  further 
penalty  of  forty  shillings  for  each  day  after  written  notice  of  the 
offence  from  the  Council. 


AFP.  A.,  No.  & 
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Provided,  nevertheless,  that  the  justices  or  court  before  whoiAii 
any  complaint  may  be  made  or  any  proceedings  may  be  taken 
respect  of  any  such  oflFence  may,  if  they  think  fit,  adjudge  t 
payment  as  a  penalty  of  any  sum  less  than  the  full  amount  of  i 
penalty  imposed  by  this  regulation. 

Commencement  op  the  Regulations. 


} 


19.  These  regulations  shall  come  into  force  on  and  after  t] 
day  of  18    . 


Revocation  op  Regulations.* 

20.  From  and  after  the  date  on  which  these  regulations  s 
come  into  force,  all  regulations  heretofore  made  under,  or  havi 
effect  in  pursuance  of  the  Dairies,  Cowsheds  and  Milkshops  0 
of  1885,  shall,  so  far  as  the  same  are  now  in  force  in  the  distri 
be  revoked. 


*  If  this  claase  is  not  included  in  the  series  submitted  to  the  Local  QoYe. 
Board  for  approval,  it  should  be  stated  whether  or  not  there  are  any  tegnlatii 
in  force  upon  the  subject 
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No.  9. 

Report  apon  the  Sanitary  Condition  of  the  Urban  District    ▲pp.a.i« 
of  Alnwick,  and  upon  Housing  of  the  Working  Classes  cmthtmM 

therein  ;  by  DR.  G.  S.  BUCHANAN. 


oftteUit 
DiMrietof 


In  December,  1897,  the  Board  reeeired  representationB  from  the 
Connty  Council  of  Northumberland  concerning  the  sanitary  ^^^j^<^ 
condition  of  Alnwick,  an  urban  district  with  a  population  ia:iiTDr. 
estimated  at  6,7lO,  Mtuateil  within  that  county.  The  County  *"*^»"" 
Council  Set  forth  that  in  February,  1^^1^7,  Dr.  Hembrough,  the 
County  Medical  Officer  of  Health,  had  reported  to  them  certain 
unwholesome  conditions  which  he  had  met  with  in  course  of 
inspections  at  Alnwick  :  that  in  particular,  he  had  drav^Ti  attention 
to  the  existence  within  that  town  of  clusters  of  dwellings  inhabited 
by  the  poorer  class  of  the  population,  which  owing  to  bad  arrange- 
ment and  foultT  construction  could  not  fail  to  be  unhealthT  ;  that 
objection  to  this  report  by  Dr.  Hembrough  had,  however,  been 
taken  by  the  Alnwick  Urban  District  Council,  who  instructed 
their  Medical  Officer  of  Health,  Dr.  Easton,  to  review  its  state- 
ments in  detail ;  and  that  in  May,  1897,  Dr.  Easton,  who,  in 
consultation  with  the  chairman  and  other  officers  of  the  District 
Council,  had  made  the  investigations  desired  of  him,  presented  a 
report  in  which  he  confirmed  in  material  particulars  the  accoimt 
already  given  by  Dr.  Hembrough.  Nevertheless,  the  County 
Council  informed  the  Board,  no  action  in  remedy  of  the  insanitary 
conditions  complained  of  had  since  been  inaugurated  by  the 
Alnwick  District  Council. 

On  receipt  of  this  information,  and  having  in  view  that  for 
many  years  past  annual  reports  of  successive  Medical  Officers  of 
Health  of  Alnwick  had  dra^'n  attention  to  imhealthiness  of  habita- 
tions of  the  poorer  classes  there,  but  had  failed  to  show  that 
effective  action  in  the  matter  was  being  taken  by  the  Sanitary 
Authority,  the  Board  directed  local  inquiry.  In  accordance  with 
instructions  I  visited  Alnwick  at  the  end  of  March. 


I.  Sanitary  History. 


Brief  reference  may  be  made  to  the  sanitary  history  of  Alnwick. 
In  this  urban  area,  then  designated  "Alnwick  and  Canongate,"  a 
variety  of  unwholesome  conditions  were  reported  in  1849  by  Mr. 
(Sir  Robert)  Rawlinson  to  the  General  Board  of  Health  :  unhealthy, 
damp,  and  overcrowded  dwellings,  packed  away  in  narrow  courts 


ttVjr  (VHUtittlHl 

<ir  Iterrfwa 

WdrhAur 


*•;  hrDr. 
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and  ftlle?^  huhinsi  che  znaizL  iih.«jr*>n;diiaif^^;  abondance  of  priyr 
Anii  mil  Lien  auiAZLt^irft  :  ixzipav«eii  or  baHv  paTei  y^uds :  no  public 

waci^r  supply  and  no  systeni  ol!  a^wertuz^. 

h^twfi^n  I%>iaiid  I.'%>4  A  Unr»?mprjv^nieiLu  ai^heme  was  carried 
f»nT,  by  •h*^'  ne'wlj  app'Hnrrti  AinwiolE  and  Can* /q sate  L»:<al  Board. 
Thr  ':owEi  was  =ewt^r*rii,  under  ilr.  RaTrLin^^jn's  .iirei^rion  :  privies 
wkt^  ab-'/LLftht^ii  and  wact^r  ol«>«=*eCa  w»*r^  pr'>^del :  a  public  "water 
aapplv  wn^-i  'ibcaLnrii.  In  IS*5%  mj  fathirr.  t:h.en  Inspector  of  ibe 
Meiiioal  Dtrpcknm*?nc  of  :he  Privy  Connoil.  n»p»>rted  upon  the 
snndry  Improvrmenta  which.  ch.r  l^>:al  RjqpI  ha«i  effected,  but 
dr^'jir  acrencion  co  the  dL=app»'^Ln:in^  fa-cc  ;:ha:  <»nipletion  of  the 
works  of  improvemenc  hail  no.:  beien  f-jUow-?*!  by  »imiinntion  in 
the  general  moitalicv  of  the  plaoe.  An  imponant  amount  of 
re«I action  in  mortality  had  b«^n  exp^rienoeil  in  the  case  of 
**  fever  '*  only,  while  on  the  other  hand  tieath  fn>m  phthisis  and 
liug  dii^eases  had  if  anything  iner^eased.  In  relation  to  his 
observationis  I^-  i^ir  George »  Bnchanan  pointed  oat  that  the  con- 
straction  of  the  coons  and  dwellings  occupied  by  the  poorer 
classes  in  Alnwick  remaine«l  as  tmwholesome  as  before,  and  that 
the  provision  of  sewers  had  effected  no  drying  of  the  sobsoil. 

Later  administration  by  the  Alnwick  and  Canongate  Local  Board 
appears  to  have  been  conspicaoasly  lax.  In  LS^  Mr.  Spear 
reported  to  the  Local  Government  Board  that  certain  osefol  public 
works  sach  as  the  erection  of  public  slatighter-houses  and  laying 
additional  sewers  had  indeed  been  executed,  and  that  in  certain 
few  matters,  such  as  scaven^m;.  administration  by  this  Authority 
might  be  considered  efficient ;  but  that  no  anempt  had  been  made 
to  remedy  a  multiplicity  of  serious  sanitary  defects  pointed  out  by 
successive  Medical  Officers  of  Health.  Above  all,  the  courts  and 
dwellings  occupied  by  the  poorer  classes  had  not  been  improved, 
and  overcrowding  of  persons  therein  had  been  allowed  to  become 
even  more  common  than  formerlv.  -  Wherever  individual 
interests  have  to  be  opposed,"  Mr.  Spear  observed,  '*  or  seemingly 
opposed,  sanitary  administration  has  been  paralysed." 


In  1894  the  district  administered  by  the  Alnwick  and  Canon - 
gate  Local  Board  became,  ^lithout  alteration  of  area,  the  present 
Alnwick  Urban  District.  Administration  by  Local  Board  and  by 
District  Council  since  the  date  of  Mr.  Spear's  report  will  best  be 
considered  in  connection  with  the  description  of  the  present 
sanitary  condition  of  the  town  given  below. 

It  will,  however,  be  convenient  here  to  set  out  certain  statistics 
which  I  have  obtained  of  mortality  in  Alnwick  during  the  12 
years,  1886  to  1897.  It  would  seem  from  these  figures  that  in 
general  the  experience  of  previous  years  has  been  repeated.* 
Contrasted  with  the  corresponding  rate  for  the  whole  of  England 
and  Wales,  the  mortality  from  all  causes  in  Alnwick  has  remained 
unduly  high.  And  among  particular  causes  of  death  the  mor- 
tality from  phthisis  has  in  this,  as  in  previous  periods,  been 
conspicuously  excessive. 


^Qmf,  tables  at  page  S  of  Mr.  Spear*8  Report. 
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of  ~cbe 


-  oS^iit-      ^^  rown  of  Alnwick  la  fliuaie  on  rhe  :j^)uth  bank  of  the  river 
BpoB  Ain,  liboar  ax  miles  !Toni  irs  oiouriL     Ir  lies  on  rhe  hilMde,  and 


id  rjepamre^L  nr^m  :he  rivf^r  by  rhe  -n^iumii?  or  Ainwiek  Casile.  the 
■»*•»-  principal  seat  or  :hf  D»ike  jr  XorthumberiuniL  The  phjsieal 
-  '  anil  jfHiiospt-ai  .'iiaracrers  or  rhe  lisrricr  were  chas  •ieacribeii  by 
Mr.  Spear  : — -The  ^ulogieai  formation  is  rhat  of  the  *  northern 
•Irift,*  oonsiarinij  of  be«l^  of  sand.  jiraveL  :uid  ^.-lay.  These  are 
irrp^iariy  inrersrraiiried.  often  upparendy  in  such  a  manner 
laa  when  ijravp'l  or  sand  rvsts  in  iin  impermeable  baan)  a^  to 
pm«ince  rhe  hiirheat  degree  of  ilampne:^.  The  position  of  the 
town  Likewiije  ';onrributes  t<»  riiia  oondititjn  :  for.  although  well 
eievateii  above  rhe  bet  I  of  the  neighbouring'  river,  in  relation  to 
wiilelv  esteniiimr  rracta  of  bind  on  the  south  and  weiJt,  it  lieu  in  a 
hollow  The  higher  laniL  moreover,  is  rich  In  springs,  and  the 
natural  drainage  is  'lirected  upon  the  town.  Wetness  of  site  is 
accordingly  one  of  rhe  characreriatica  of  rhe  •iisrrict.'' 

The  area  of  Alnwick  Urban  District  is  4.777  acres,  of  which  the 
town  itself  i>ccupies  some  IfX)  acres.  The  population  of  the 
districts,  which  in  the  "'ensus  returns  for  l'^7I  and  IS^l  was  o^l8 
and  6,f>l>3  respe<*tively.  in  I'^'Jl  was  6,74H.  It  is  believed  that  there 
haa  been  no  material  increase  d^irlng  rhe  past  six  years.  Some 
3il*)  inhabitants  of  the  district  •  I  well  in  open  country  outside  the 
town,  principally  on  Alnwick  \£«H>r. 

Alnwick  is  the  market  of  a  lanre  agricultural  area,  and  contains 
the  shops  and  places  of  business  usual  in  a  considerable  country 
town.  On  quite  a  small  scale  a  few  manufactures — fishing^ 
tackle,  mineral  waters,  and  cabinet -making — are  carried  on.  In 
Alnwick  rhe  proportion  of  pers«>ns  belonging  to  the  poorer  class 
for  a  long  while  has  been,  and  still  i&,  a  lai^  one.  Many  of 
these  (both  men  and  women*  Cnl  work  in  agrictdture ;  others, 
classed  as  •*  general  labourers."  obtain  uncertain  employment  in 
the  town  and  neighbourhood,  principally  with  masons  and 
builders.  Others,  again,  have  no  apparent  means  of  livelihood. 
A  not  inconsiderable  number,  frequently  persons  no  longer  able- 
borlied,  appear  to  subsist  by  taking  lodgers.  Although  the 
floating  population  of  labourers  and  navvies  to  which  Mr.  Spear 
referred  in  l;i85  decreased  after  the  completion  of  the  railway 
then  being  constructed  in  the  district,  the  town  is  still  frequented 
by  a  sr^mewhat  excessive  number  of  hawkers  and  tramps. 

The  total  rateable  value  of  the  district  for  the  current  year  is 
£,2f},HM ;  that  anflessable  for  the  general  district  rate  is  £23,4rk\ 
The  riistrict  rate  (including  water  rate)  has  averaged  2.'<,  5</.  during 
the  past  seven  years.  Loan  for  sewage  works  exe<.'uted  in  1897 
will  entail,  I  am  informed,  an  addition  of  tV/.  in  the  £  to  the  rates 
of  the  current  year. 

Strf'Hi^^  Dtvdlings^^  ami  H(rvi^»f  Arronnxintlniu — There  are  five 
miles  of  main  road  and  13  miles  of  dedicated  highways  in  the 
district.  In  the  town  itself  the  principal  road,  from  Bondgate  on 
the  east  to  Clay|K>rt  on  the  west,  is  broad  and  macadamised. 
Other  streets  are  as  a  rule  narrow,  and  for  the  most  part  are 
paved  unevenly  with  stone  setts.  In  certain  streets  new  stone 
paving  is  now  being  provided  by  the  District  Council. 
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Private  dwellings  and  shops  facing  the  main  thonronghfares  apf.a.» 
have  nsnally  been  substantially  bnit  of  local  sandstone  ;  a  few  are  on  themx 
of  brick.  Save  in  the  case  of  a  small  number  of  houses  on  the  JyX^2! 
outskirts  of  the  town,  mostly  of  recent  construction,  these  dwell-  District  oc 
ings  abut  on  the  road  in  front,  and  usually  have  at  the  back  little  HouaSSgoi 
or  no  open  space  which  belongs  exclusively  to  the  dwelling.  working 

A  large  proportion  of  the  dwellings  of  the  town,  principally  S^'t^Dr! 
those  occcupied  by  the  poorer  classes,  are  to  be  found  huddled  on  Buchanan 
small  areas  at  the  back  of  the  main  thourough fares.  This  close 
aggregation  of  dwellings,  which  has  long  been  a  characteristic 
feature  of  Alnwick,  must  in  part  be  attributed  to  the  enclosure  of 
the  town  in  former  centuries  by  walls  ;  to  a  greater  extent, 
however,  it  is  the  outcome  of  later  conditions. 

Until  comparatively  recently  few  dwellings  have  been  erected 
on   the   open   country  which   immediately   surrounds  Alnwick 
town,  and  which  for  the  most  pari  is  comprised  in  the  Northum- 
berland   Estate,  and  accomodation  for  the  labouring  population 
seems  to  have  been  provided  almost  entirely  by  numerous  owners 
of  small  freeholds  within  the  town.    These  small  "  properiies  "  as 
they  are  locally  termed,  have  in  many  instances  been  in  the 
possession  of  the  same  family  for  several  generations.    Almost 
always  it  has  happened  at  one  or  another  time  in  the  history  of  a 
property  that  whatever  open  space  originally  belonged  to  it  has 
been  utilized  for  building.    The  commonest  example  is  where  a 
property  at  first  consisted  of  a  single  dwelling  in  a  row  abutting 
on  the  main  street,  having  at  the  back  a  long  strip  of  garden  or 
yard,  the  width  of  which  is  no  greater  than  the  breadth  of  the 
house  to  which  it  belongs.     Buildings  have  subsequently  been 
packed  on  this  strip  of  back  yard,  and  access  to  the  "  court "  so 
formed  is  had  by  a  narrow  "  entry  "  driven  through  the  ground 
floor  of  the  house  in  the  main  street.    Going  through  an  entry 
into  a  court  of  this  kind  one  finds  a  passage,  some  four  to  six  feet 
wide,  extending  the  length  of  the  property,  sometimes  terminating 
blindly,  sometimes  leading,  by  a  second  "  entry  "  at  its  far  end, 
into  a  neighbouring  street  or  court.    Along  one  side  of  the  passage 
is  a  high  wall,  which  forms  the  back  of  structures  in  the  adjoining 
"property  ; "  along  the  other  side  is  a  row  of  buildings,  most  of 
them  two-storey  dwelling  houses,  outhouses,  stables,  or  cowsheds. 
Here  and  there  an  irregularly  shaped  common  yard  is  met  with, 
snrrounded  by  buildings  of  a  similar  sort.     Dwellings  in  these 
courts  have  thick  walls  rudely  constructed  out  of  the  local  stone. 
^me  habitations  appear  to  have  originally  been  stables  or  out- 
Wses.    As  a  rule,  the  only  windows  and  doors  are  those  facing 
^^^  passage  or  common  yard.     These  dwellings  are  thus  without 
™>ngh  ventilation,  and  commonly  they  receive  insufficient  light, 
^indows  are  frequently  small,  and  often  can  be  opened  only  to  a 
Rifling  extent.     Standing  on  a  wet  soil,  constructed   of   porous 
^^iie,  and  unprovided  with  damp-proof  course,  these  houses  are 
^^iispicuously  damp.     In  places  the  wall  of  the  dwelling  has  been 
J^^Ht  against  the  hill -side,  and  here  dampness  is  increased.     In  a 
*6W  cases  an  additional  source  of  wetness  arises  where  eaves- 
?^^ter8  and  down-spouting  are  wanted  or  are  deficient.    Dwellings 
*^  these  courts  vary  considerably  in  their  state   of  repair  and 
cleanliness.     In  certain  courts,  where  the  inhabitants  are  workmen 
^'  better  class  or  are  persons  employed  at  offices  or  shops  m  Wxq 
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Apf.A.Na9.    town,  the  interior  of  the  dwf^lling  is  found  to  be  in  good  repair 

Onthesani-      and  tidily  kept.     In   other  courts,  the  floors,  roofs,  stairs,  and 

c5^?l^ban"    "Windows  are  frequently  dilapidated,  and  inside  the  houses  are 

DittrictofAin-  extremely   dirty.     Althougli  the   main   streets  of  the   town   are 

HcraiingofSe  lighted  at  nij2ht  by  gas  lamps,  in  hardly  any  instance  has  provision 

riiiM^ii  ^®^  made  for  the  public  lighting  of  the  courts.     Passages  and 

iB;byOr.*'^    common  yards  of  these  courts  generally  have  an  irregular  ixiving 

Buohaoan.        Qf  gtone  setts,  pebbles,  or  fliigstones.     Here  and  there  they  have  no 

paving  whatever.     Each  court  is  drained  to  a  sewer  in  the  main 

street  by  means  of  a  gully  or  gullies  placed  in  the  yard  or  passage. 

Open  gutters  designed  to  convey  to  these  gullies  rain-water  and 

slop-water  from  the  dwellings  have  often   been  constructed   in 

rudimentary  fashion.     Liquid  refuse  thrown  into  the  gutters  or 

on  to  the  surface  of  the  yard  is  thus  apt  to  accumulate  in  pools  in 

front  of  the  houses.     Where  horses  or  cows  are  kept  in  such  courts 

as  these,  nuisance  inevitably  arises  from  accumulations  of  dung 

and  stable  refuse.     These  accumulations  are  from  time  to  time 

carried  out  into  the  main  street  in  barrows,  and  in  the  course  of 

their  removal  objectionable  matters  frequently  become  scattered 

about  the  yard,  passage,  and  "  entry." 

On  both  sides  of  Clayport  Street,  at  the  south-western  end  of 
Alnwick,  every  few  paces  brings  one  to  a  door  or  narrow  archway 
leading  to  a  court  formed  by  a  collection  of  dwellings  such  as  I 
have  described.  Such  courts,  however,  are  to  be  found  in  every 
quarter  of  the  town. 

Details  of  unwholesome  conditions  found  in  certain  of  these 
courta  are  set  out  in  the  reports  by  Dr.  Hembrough  and  by  Dr. 
Easton,  to  which  I  have  already  referred.  1  had  frequent  occasion 
to  consult  the  descriptions  given  by  these  Medical  Oflicers  of 
Health,  almost  always  to  find  them  in  accord  with  the  conditions 
obtaining  at  the  time  of  my  visit. 

To  the  unheal thiness  produced  by  crowding  together  of  in- 
sanitary dwellings  upon  area  are  added  the  evils  attending 
overcrowding  of  persons.  Dwellings  in  these  courts  are  in  almost 
all  cases  subdivided  into  tenements.  According  to  inquiries  made 
for  the  District  Council  by  Mr.  Waters,  the  Inspector  of  Nuisances, 
in  1895  and  1896,  there  were  then  in  Alnwick  some  300  tenements, 
each  consisting  of  only  a  single  room,  and  these  between  them 
accommodate(l  from  800  to  9(K)  persons.  There  were  also  333 
tenements  which  consisted  of  two  rooms  each,  and  were  occupied 
by  a  total  of  1,395  persons.  Instances  were  numerous  in  which 
from  four  to  eight  persons  lived  and  slept  in  a  single  room ;  ol 
the  two-roomed  tenements  nearly  one  half  were  occupied  by  five 
persons  or  more.  In  connection  with  these  ligui*es  it  should  be 
borne  in  mind  that  the  cubic  si)ace  of  these  tenement  rooms  is 
often  scanty,  and  that  in  the  case  of  "  two-roomed  "  tenements  the 
second  room  is  occasionally  little  more  than  a  wash-house.  More- 
over, a  statement  of  the  amount  of  cubic  space  and  of  the  total 
number  of  occupants  does  not  always  tell  the  whole  t<ale  of  over- 
crowding. Thus,  in  a  two-room<»d  dwellincf  the  larger  room  may 
be  made  over  to  one  or  two  lodgers,  while  the  smaller  one 
constitutes  the  living  and  sleeping  room  of  a  whole  family. 

During  the  just  two  years,  I  was  informed,  overcrowding  of 
persons  has  here  and  there  been  diminished,  occasionally  at  the 
instance  of  the  District  Council.    But  I  could  not  learn  that  the 
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diminution  thnfi  effected  had  been  sufficient  to  make  any  material  app.  a. 
alteration  in  the  figures  above  given.  In  the  conrse  of  my  inspec-  ontiieH 
tion  I  met  with  many  instances  of  overcrowding.  Extreme  cases  *W~J5* 
were  a  dwelling  off  Pottergate  New  Road,  where  I  found  a  single  Distitet  I 
room  of  barely  1,000  cubic  feet  capacity  inhabited  by  a  family  of  Homdng 
eight ;  and  a  house  in  New  Street,  containing  six  rooms  and  sub-  worUnir 
let  in  tenements,  which  was  said  to  be  occupied  by  as  many  as  S^^nl 
31  persons.  BiushMMi 

For  single-room  tenements  in  Alnwick  rents  appear  for  the  most 
part  to  be  from  Is.  '6d.  to  2^.  a  week.  Rents  of  tenements  con- 
sisting of  more  than  one  room  vary  considerably,  but  in  view 
of  the  accommodation  provided  they  must,  on  the  whole,  be 
considered  high. 

Of  recent  years  a  considerable  number  of  new  dwelling  houses 
have  been  erected  by  private  enterprise  within  the  district. 
About  50  of  them  have  been  built  on  Alnwick  Moor,  at  some 
distance  from  the  town.  Elsewhere  most  of  the  new  buildings 
are  to  be  found  at  the  south-eastern  end  of  Alnwick,  near  to  the 
railway  station.  Here  there  are  some  short  streets  containing 
between  them  about  70  dwellings,  many  of  which  are  occupied 
by  more  well-to-do  workmen  and  artisans.*  On  the  whole,  the 
newer  dwellings  of  the  place  are  a  conspicuous  improvement  upon 
older  houses  in  the  town.  Several  have  been  built  since  1889,  and 
appear  to  conform  to  byelaws  for  New  Streets  and  Buildings, 
based  upon  the  Board's  model  coile,  which  were  adopted  by  the 
District  Council  in  that  year.  In  Wagon  Way  is  a  row  of 
buildings,  each  divided  into  two  tenements,  one  comprising  the 
upper,  the  other  the  lower  storey.  These  tenements  are  let  at 
rentals  of  £7  Ift*.  and  £8  respectively.  They  appear  well  suited 
for  their  purpose,  except  that  sculleries  in  the  upper  tenements 
are  small  and  awkwanily  placed,  while  all  water  used  upstairs  has 
to  be  brought  by  hand  irom  a  tap  in  the  yard  below. 

With  a  view   to    obtaining   better  house   accommodation    for 

persons  of   the  working  classes,  a  co-operative   building  society 

recently  formed  at  the  instance  of  Earl  Percy  is  now  causing  31 

two-storey  houses  to  be  buUt  along  Wagon  Way,  on  land  granted 

to  them  on  favourable  terms  from  the  Northumberland  Estate. 

Provisionally  it  is  arranged  that  these  dwellings,  each  of  which 

consists  of  four  rooms,  a  scullery,  and  out-buildings,  shall  be  let 

?^  annual  rentals  of  £10  10s.    By  payment  for  30  years  at  the 

'^creased  rate  of  £12  per  annum  the  tenant  can  eventually  acquire 

the  freehold.    All  these  new  buildings,  I  learnt,  have  been  taken 

^\  advance.     I  was  informed  that  the  owners  of  tenements  which 

^^1  soon  be  vacated  by  persons  going  to  these  new  dwellings  have 

JP^nd  no  difficulty  in  securing  new  tenants  ready  to  come  in  at 

•*^^   earliest  opportunity — ^a  good  illustration  of  the  demand  in 

•^^wick  for  dwelling  accommodation. 

^^  It  m*y  be  sapposed  that  ae  the  population  of  Alnwick  has  for  many  yeara 

J^*^ined  nearly  stationary,  overcrowdlnK  in  the  town  must  have  been  materially 

^*^iniahed  by  the  construction  of  new  dwellings.    This  is,  however,  only  partly 

jae  Qj^     jjj  ^^  course  of  the  past  20  years  a  considerable  number  of  unhealthy 

!*^^ment  houses  in  the  jiart  of  Canon^ate  which  belongs  to  the  Northumberland 

r?J^t«  have  been  demolished.     It  is  estimateil  that  30  "  properties  "  and  aboal 

^^^  families  have  been  displaced  from  Canongate  during  this  period,  and  that 

^'^^ly  aU  these  persons  have  found  accommodation  in  other  parts  of  th«  tAiou 
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SewerfUje, — Natural  drainage  fi'oin  upland  slopes  above  Alnwick, 
as  well  as  surface  water  from  the  principal  roadways,  finds  its  way 
to  the  Aln  independently  of  sewers,  partly  by  open  gutters,  partly 
by  rude  covered  channels  laid  just  beneath  the  surface. 

The  greater  part  of  the  town  was  sewered,  as  has  been  said,  by 
1854.  The  main  outfall  sewer  until  recently  passed  along  the 
bank  of  the  Aln  and  discharged  its  contents,  unpuritied,  at  a  point 
about  a  mile  below  the  Castle.  By  additional  works  constructed 
in  1897,  however,  a  new  main  outfall  sewer  has  been  laid  at  a 
higher  level.  This  sewer  serves  all  except  a  small  section  of  the 
town,  and  delivers  ita  contents  to  sewage  disposal  works  above 
Denwick  Mill.  At  these  works  sewage  is  precipitated  by  an 
"  alumino-f erric  "  preparation,  after  which  it  passes  to  5  acres  of 
land  laid  out  in  irrigation  plots.  The  effluent  passes  into  the  Aln, 
about  half  a  mile  below  the  former  outfall.  At  the  date  of  my 
visit  the  treatment  of  sewage  on  these  works  appeared  to  be 
carried  out  in  a  satisfactory  manner. 

Sewers  serving  a  population  of  about  350,  dwelling  in  houses 
situate  on  tha  low  ground  of  Canongate,  to  the  west  of  the  Castle, 
are  connected  to  a  separate  outfall  sewer.  At  points  along  the 
line  of  this  Canongate  sewer  are  boxes,  from  which  a  precipitant 
(sulphate  of  iron)  is  automatically  added  to  the  sewage.  Matters 
thus  precipitated  in  the  sewer  are  received  in  small  covered  cat<;h 
pits,  the  overflow  from  which  passes  without  further  treatment 
into  the  Aln.  I  am  informed  that  the  District  Council  have 
undertaken  to  secure  adequate  purification  of  this  Canongate 
sewage  at  an  early  date.  Levels  do  not  permit  it  to  be  taken  by 
gravitation  to  the  new  sewage  works  ;  but  a  lower  plot  of  land 
between  these  works  and  the  river  is  believed  to  be  suitable  and 
available  for  the  purpose. 

No  sewer  has  yet  been  provided  to  serve  certain  private  dwell- 
ings of  good  class  along  Alnmouth  Road.  Cesspools  which 
receive  slop  water  and  water-closet  sewage  from  these  dwellings 
are  here  situated  close  to  the  high  road.  They  are  said  frequently 
to  overflow,  and  so  to  give  rise  to  nuisance.  The  cleansing  of 
these  cesspools  is  not  undertaken  by  the  District  Council. 

The  main  sewers  and  their  principal  branches  are  laid  at  such  a 
gradient  that  artificial  flushing  is  in  most  instances  rarely 
necessary.  Of  recent  years  ventilating  shafts  have  been  put  up  at 
certain  important  terminals,  but  the  older  sewers  are  still  some- 
what sparsely  provided  with  ventilating  openings. 

Sink  pipes  are  as  a  rule  disconnected  from  the  drain  ;  they 
discharge  their  contents  outside  the  dwelling  over  a  gully  or  open 
gutter.  In  the  courts  of  Alnwick  the  dwellings  usually  have  no 
inside  drains.  Gullies  serving  these  courts  are  in  some  cases 
untrapped.  Many  trapped  gullies  have,  however,  been  recently 
provided  at  the  instance  of  the  District  Council. 

Excreuient  disposal  is  in  almost  all  instances  effected  by  wat^r- 
cloeets,  which  are  commonly  placed  outside  the  dwelling.  Mr. 
Spear  reported  in  1885  that  the  majority  of  water-closets  were 
supplied  with  water  direct  from  the  main.*  This  matter  has  been 
attended  to  by  the  Sanitary  Authority,  and  flushing  boxes  have 
now  been  provided  in  every  case.  In  several  of  the  courts  the 
jiumber  of  water-closets,  although  perhaps  the  maximum  which 
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can  be  constructed  owing  to  the  limited  space  available,  is  never-    app.  A._ 
theless  insufficient  for  the  number  of  inhabitants.  on  the  ri 

tary  con< 

Hmi^^e  refuse  is  deposited  in  movable  receptacles,  provided  by  J/j^^Yl 
the  occupier.     In  tenement  houses  boxes  or  pails  for  refuse  are  wick,  am 
frequently  stowed  away  beneath  the  common  stair.      On  specified  workuig 
mornings  these  receptacles  are  carried  out  to  the  public  street,  f^^j^jl 
and  their  contents  are  removed  by  the  scavengers  of  the  District  Buehana 
Council,  who  make  a  complete  round  of  the  town  twice  a  week. 
The  receptacles  provided  are  often  old  pails,  broken  boxes,  or  other 
makeshifts,  and  usually  they  have  no  cover.     In   consequence, 
before  the  arrival  of  the  scavengers'  cart  much  of  the  refuse  may 
become  blown  about  the  public  streets. 

Refuse  collected  by  the  scavengers  is  '  tipped  "  on  high  ground 
half-a  mile  out  of  the  town. 

The  water  supjAy  of  the  district  is  obtiined  from  land  at  Rugeley, 
about  three  miles  south-west  of  Alnwick.  On  this  land  there  are 
numerous  springs  which  rise  at  the  outcrop  of  a  series  of  sand- 
stones, limestones,  and  shales  belonging  to  the  Coal  Measures. 
The  supply  of  Alnwick  is  obtained  principally  from  these  springs, 
but  partly  also  from  the  natural  drainage  of  high  ground  in  their 
neighbourhood. 

At  the  date  of  Mr.  Spear's  visit  much  of  the  water  reaching  the 
waterworks  was  liable  to  contamination  from  drainage  of  public 
highways  and  by  farm-house  and  cottage  sewage.     At  that  date 
also  small   open  streams  contributing  to  the    supply   appeared 
exposed  to  pollution  from  excrement  deposited  in  their  neighbour- 
hood.    Within  recent  years  considerable  improvements  have  been 
effected.     At  each  of  the  springs  a  chamber  has  been  constructed 
with  a  view  to  excluding  surface  drainage,  and  water  is  carried 
thence  to  the  mains  in  iron  pipes.     Additional  springs  have  been 
brought  within  the  collecting   system.      Such  water   as   is   not 
derived   from   springs,   however,  is    principally  contributed,   as 
before,  by  drainage  of  agricultural  land.     This  source  of  supply 
cannot  be  considered  satisfactory,  not  only  because  much  of  the 
land  furnishing  the  water  is  from  time  to  time  manured,  but  also 
l>ecause  it  is  apt  to  fail  altogether  in  dry  seasons.     Water  from  the 
various  "  spring  chambers  "  and  "  collecting  chambers  "  at  Rugeley 
is  conveyed  in  a  main  by  gravitation  to  a  service  reservoir  on  high 
^ound  immediately  above  Alnwick.     This  reservoir,  which  has 
a  capacity  of  210,000  gallons,  is  capable  of  storing  little  more  ihan 
24  hours'  supply.     By  the  side  of  the  service  reservoir  is  a  filter 
bed  of  sand,  the  area  of  which,  however,  is  too  small  to  be  of 
much  value  for  purposes  of   purification.     The  water   obtained 
from  Rugeley  is  estimated  to  be  seldom  less  than  30  gallons  per 
head  per  day,  although  in  certain  dry  seasons  the  daily  yield  has 
been  smaller.     Save  on  one  or  two  occasions  during  the  past  few 
years,  a  constant  supply  has  been  maintained.      Mr.  Wilson,  the 
District  Surveyor,  is  now  preparing  a  scheme  whereby  water  from 
certain  additional  springs  at  Rugeley  may  be  utilised. 

There  are  ten  registered  cowslieds  within  the  town,  each 
nominally  subject  to  regulations  made  by  the  Sanitary  Authority 
in  1886,  under  the  Dairies,  Cowsheds,  and  Milkehops  Order,  1885. 
Notwithstanding  that  their  attention  has  been  called  to  these 
cowsheds  by  the  reports  of  the  Inspector  of  Nuisances,  the  District 
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.A.Hv.v     Couu<'il  afipearn  w  hav^  neglected  u>  enforce  their  re^uiaiions.    1 

^J7.M*T-     ioiktxii   liiai  ill  »fverv  jumaiice  but  uue  u«»  iieed  liad   beeii  paid  lo 
wfl>Uw"    P»*«'^i'*i«^^'  au.viJiiii^'  a|»|»rudciiiiip  iii«^  8<»»  cubic  feet  ]>er  co^  iriiidi 
SytJfAiu-  tin;  iv^ulatioiifi  |>r«^.*niKr.     Most  of  liie»e  coTrbyret.  indeed,  seemtril 
fy^yVf'ff"   t<'  *'«#iiuiii  a^  maiiN  vowr  an  could   U-  crowded  withiB   their  tours. 
wali^.     Soiu«' ul   th^^h*-  byretf  iiavt-  no  ventilating  opening??  wiw.-^ 
*^\*rr.  uiJjHrr  .ir«'  irnixid*:-!!  witii  a  l^w  air-shaftf  insufficient  torf^ 
j>iirj>o&«'.     Oli4:*ii   li.vr»:?haiv  badly  paved  and  drained,  and  have 
« oiM^iiiirjit   biipplv   ul    water.     AlnioBt    all    are  very  imperfecthrr*! 
liKliL«;«L     'J'lie  ijii|>^r«titioi]  thai  i  cow  itept  in  fonl  air  and  in  V         ^ 
iLii'l-  ib  i\  "'  U'lUM    inilk^^r  "  ih  here  still  prevalent  :  the  ri^nm 
pt-jrtiiji/*   who    cotibuuie    milk    from  cowh   B4»   kepi    1*^ 


J>o«all,\  m-Kk-tfi  to  eiilorce  r**;julationb  at*  t(»  cowsheds  if*  cond 
foi'  till-  iiiMutliciout  rcaBoii  that  eowi^  are  kept  in  their  sheds  d 
4;t)r(aiii  witiUir  luoathH  on) v. 


The*  41    nitfk^hojfs  and    !♦    hak^elmu^es   of    the   dificrict 
pori^/dical  iiihp* Motion  by  offieors  of  the  District  ConnclL    A 
ol   rii;i   hiuall  fmhiir  slttn'jhirr'hnnstfs  wat^  erected    by  tiie   L 
Jioai'd  in  1^77  ;  and  othor  two,  bo  me  what  larger  and  better  lighte2^ 
Wi  jv  providod  by  thr  Didirict  ('ouncil  in  18%.     Theae  alanj  ' 
h<iUjit;u  art*  of  tMiiirifaclory  const  ruction,   and  a])pear  tidily 
Thi^jo  Iti  only  one  private  tiiaughier-houHe  in  the  town. 

'J'litj'i;  in  one  rygiblerod  cntumftn  hKiying-hnum  in  Ahiwick* 
'J'hiri  i^  a  hou»i<»  biluale  at  the  end  of  a  narrow  court  called  Turk'B 
J  dead  ViU'd.  Hy  r«^ut><>n  of  dilapidati<»nH  it  appears  unfit  far 
human  habitation.  Although  the  total  cubic  contenlfi  of  all  itB 
roomb  doob  Jiot  i^xcttt-d  3,7 W  cubic  feet,  it  has  been  registerBd, 
ujidoj-  byc'lawh  u<lopto<J  in  J>iHl,  for  as  many  as  16  lodgers. 

'i'hore  are  Bev4»jai  houwusj  in  the  town,  not  registered,  which  are 
practically  uiied  a«  <t<;minon  lo<lgin;<-houses.  I  ^■isited  certain  of 
Ihcise  houbcb  lat^  oJi«^  evt.'nijj^.  \ix  one  instance  I  found  six  men 
blccj>inK  in  iJjrc^  bcdb  in  a  bin;<le  room,  with  cubic  capacutj  of 
i,<>7<>  feet.  <>vercrowdin{^  of  this  sort  in  these  unregistered 
iodging-honset^  is  said  to  Ixi  <;4>mmon. 

Shortly  before  my  visit  a  registered  common  lodging-house  in 
Angul  Inn  Yard  hiid  been  cIosimI  by  order  of  the  District  Council 
on  account  of  diJapidatiojis  and  other  defects.  The  Council 
eonsiiler  theniselves  unable  to  deal  with  the  unregistered  houses, 
or  to  close  the  remaining  registered  house  until  they  have  pro- 
vided satisfactory  common  lodging-house  accommodation  in  the 
town.  In  181)7,  1  learnt,  they  had  applied  to  the  Local  Govern- 
ment Hoard  for  sanction  to  borrow  money  for  the  purpose.  Their 
proposal,  however,  was  to  reconstruct  an  old  building  not  well 
aduptiid  for  tiie  purpose,  and  which  had  insuflicient  open  space 
belonging  to  it,  and,  in  conHuquonco,  sanction  to  loan  was  refused. 
At  the  date  of  my  visit  no  further  steps  in  the  matter  had  been 
taktMi. 

A  snudl  innhttioti  liitHpiial^  aljout  a  quarter  of  a  mile  from  the 
town,  was  erecteil  in  1S87  under  loan  s;vnctioned  by  the  Board. 
This  hoHpituI  Cf»mpririeH  two  wanls  of  three  beds  each,  a  care- 
hiker's  house,  and  a  block  consisting  of  laundry,  mortuary,  and 
house  for  the  amlailanoe  carriage. 
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Their  is  no  efficient  disinfecting  apparatus  for  the  district.    A    app.  Ajfo.  0. 
small  chamber  for  solphnr  fumigation  has,  however,  been  provided  on  the  sani- 
at  the  hospital.  Sn5.Surt2?° 

District  of  Aln* 
wick^ftndupoE 

III.  Sanitary  Administration.  woSi^**     * 

The  Urban  District  Council  consist  of   18  members  and  meet  in ;  by  Dr. 
twice  a  month.    They  have  committees  for  various  purposes.     In  B'*^'*""'*^- 
particular,  the  town  has  been  divided  into  six  sub-areas,  for  each 
of  which  a  separate  vibiting  committee  has  been  appointed. 

The  Medical  Officer  of  Healthy  Dr.  G.  F.  Easton,  M.D.,  who  has 
held  the  office  since  1886,  receives  an  annual  salary  of  £50,  half 
of  which  is  repaid  from  County  funds.  Dr.  Easton  has  kept 
himself  acquainted  with  the  sanitary  circumstances  of  the  district, 
and  in  annual  and  special  reports  to  the  Sanitary  Authority  he 
has  been  at  pains  to  bring  to  their  knowledge  conditions  adverse  to 
the  public  health  of  the  place,  and  to  encourage  them  in  taking 
remedial  action. 

The  office  of  Surveyor,  at  a  salary  of  £150,  is  held  by  Mr.  G.  F. 
Wilson,  who  appears  to  perform  with  thoroughness  a  multiplicity 
of  duties  attaching  to  the  office.  The  Inspector  of  Nuisances,  Mr. 
D.  Waters,  who  receives  a  salary  of  £80,  was  appointed  in  1893. 
He  appears  a  willing  and  capable  officer.  The  Council  also  have 
in  their  employ  a  waterworks  inspector,  a  man  in  charge  of 
sewage  works,  five  scavengers,  and  men  employed  at  road  making 
and  sewer  construction. 

The  Infectious  Disease  (Notification)  Act  and  Parts  II.  and  III. 
of  the  Public  Health  Acts  Amendment  Act  (1890)  were  adopted 
in  this  district  in  1891.  No  bye-laws  have  been  framed  under 
the  latter  Act.  No  part  of  the  Infectious  Disease  (Prevention) 
Act  (1890)  has  been  adopted. 

As  has  been  indicated,  the  Authority  have  series  of  bye-laws  in 
respect  of  Slaughter  Houses  (adopted  in  1854),  Common  Lodging- 
Houses  and  Nuisances  (1884),  and  New  Streets  and  Buildings 
(1889). 

Comparing  the  present  condition  of  the  district  with  Mr.  Spear's 
description  of  it  in  1885,  it  is  apparent  that  in  some  respects 
considerable  improvements  have  been  effected.  The  Sanitary 
Authority  must,  for  instance,  be  given  credit  for  having  made 
satisfactory  provision  for  the  disposal  of  the  greater  part  of  the 
sewage  of  the  district,  for  improvement  in  the  water  supply,  for 
providing  for  isolation  of  cases  of  infectious  disease,  and  for 
having  adopted  bye-laws  for  the  adequate  regulation  of  new 
streets  and  buildings.  It  is  satisfactory  to  note  that  several  of 
these  improvements  have  been  effected  since  the  creation  of  the 
District  Council  in  1894,  and  that  ]^  respect  of  sundry  day-to-day 
details  of  administrations  this  Council  appear  to  have  shown 
greater  readiness  to  take  efficient  action  than  was  the  case  when 
similar  matters  came  before  the  Local  Board. 

But  in  the  matter  of  dealing,  during  the  thirteen  years  in 
question,  with  some  of  the  gravest  insanitary  conditions  of 
Alnwick,  and  above  all  with  its  notoriously  unhealthy  courts  and 
dwellings  and  with  the  overcrowding  of  persons  therein,  Local 
Board  and  District  Council  alike  must  be  held  to  have  seriously 
neglected  their  duty. 
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kpp.  A.No.9,  The  importance  to  the  public  health  of  the  district  thai  housing 
D thewii-  of  the  poorer  classes  should  be  dealt  with  in  thorough  fashion 
ffr«g^^J^  was  represented,  in  no  uncertain  terms,  in  Mr.  Spear's  report,  and 
bitiiet  of  Ain-  in  later  years  has  been  pointed  out  by  the  present  Medical  OflBcer  of 
J^to?o?S2  Health  as  well  as  by  his  predecessors.     In   1889,  the  Local  Board 

[ortini^ themselves  appointed  a  Committee  to  investigate  the  high  death 

;  by  Dr.  ^ite  of  the  district.  This  Committ4?e,  with  the  aid  of  Dr.  Easton, 
DchaiMiL  obtained  statistics  of  mortality  from  one  and  another  cause  during 
a  series  of  years  in  various  sub-divisions  of  the  town.  From  these 
figures  they  arrived  at  a  conclusion  which  might  haTe  been 
anticipated,  namely,  that  the  excess  in  general  mortality,  and  in 
particular  the  excess  in  phthisis  mortality,  ^-as  sustained  by  the 
inhabitants  of  the  unhealthy  and  overcrowded  dwellings  in  the 
various  courts  of  the  place.  As  a  result  of  their  inquiries,  the 
Committee  informed  the  Local  Board  that  they  had  nothing  to 
add  to  the  recommendations  already  made  by  successive  Medical 
Officers  of  Health,  and  urged  the  Sanitary  Authority  to  take 
action  to  remedy  the  unhealthy  condition  of  courts  and  dwellings, 
and  to  abate  overcrowding  of  persons.  In  the  eight  years  which 
have  since  elapsed  an  important  section  of  the  inhabitants  of  the 
town  have,  1  learnt,  become  increasingly  impressed  by  the  evils 
which  attend  the  present  housing  of  the  poorer  classes,  and  their 
dissatisfaction  has  found  expression  on  many  occasions,  both 
within  and  without  the  Council.  Little  or  nothing,  however,  has 
come  of  advice,  representations,  and  complaints.  Proposals  for 
improvement  have  again  and  again  fallen  through  on  account  of 
the  relnctanco  of  the  Sanitary  Authority  to  make  demands  upon 
the  projwrty  owners,  or  to  make  any  increase  in  the  district  rate. 
Particular  projHjrties,  it  is  true,  have  here  and  there  been  singled 
out,  and  the  own^jr  has  been  required  to  provide  eave  spouting  to 
the  dwelling  or  to  j)ave  some  part  of  a  back  yard  or  passage. 
Now  and  again,  but  very  seldom,  the  use  as  a  dwelling  of  some 
dilapidated  Imilding  or  stable  has  been  forbidden  ;  and  occasion- 
ally an  outrageous  case  of  overcrowding  of  persons  has  been  dealt 
with.  Hut  the  effect  of  these  few  makeshift  pei-formances  upon 
the  general  unwholesomeness  of  poorer  class  dwellings  has  been 
insignificant. 

It  is,  however,  just  to  observe  that  since  the  publication  of  the 
roports  of  Dr.  Ilembrough  and  Dr.  Easton,  the  Alnwick  District 
Council  have  shown  desire  to  consider  the  whole  question  anew. 
In  Januarj'  of  the  present  year  a  "Town  Improvement  Committee" 
was  appointed  to  report  upon  means  for  securing  a  general 
improvement  of  the  insanitary  areas  of  the  town.  It  was  satis- 
factory to  find,  on  conferring  with  this  Committee,  that  they 
api)eared  desirous  to  formulate  practical  recommendations  for 
dealing  with  the  question  in  a  comprehensive  fashion. 

IV.  Conclusion. 

The  several  sanitary  shortcomings  of  Alnwick  which  I  have 
above  indicated  manifestly  call  for  action  on  the  part  of  the  District 
Council  more  vigorous  and  more  sustained  than  heretofore.  Above 
all,  it  would  seem  essential  that  they  should  no  longer  delay  to 
apply  adequate  remedy  to  the  principal  evil,  namely,  the  unwhole- 
some housing  of  the  working  class  population. 


Question  arises  in  respect  of  many  unhealthy  dwellings,  ooorts,    app.  a.  No  9. 
and  groups  of  courts  in  the  town,  whether  any  remedy,  short  of  oo  themni- 
actual  demolition,  can   be  applied  with   reasonable   prospect  of  JJ^S^bS" 
satisfactory  result.    Having  regard  to  the  diversity  of  the  condi-  District  of  Ain- 
tions  which  go  to  make  these  places  unhealthy,  the  answer  can  in  ni^SS^?^ 
most  cases  be  only  negative.     They  are  beyond  remedy.     Thus,  5a2e??ii.flr«- 
even  if  it  were  practicable  to  put  these  various  habitations  into  in :  by  Dr. 
good  internal  repair,  and  to  provide  them  with  windows  which  Buchanan, 
gave   adequate  light  and    through   ventilation,  no    amendment 
would  be  made  in  the  dampness  due  to  their  porous  sandstone 
walls.      Moreover,  whatever  structural  alterations  were  effected, 
the  evils  resulting  from  the  lack  of  open  space  belonging  to  the 
dwelling,  and  from  the  want  of  air  and  light  about  the  court  in 
which  it  stands  would  remain  unabated,  and  the  problem  of  over- 
crowding of  persons  would  still  be  untouched. 

A  proposal  that  certain  of  the  most  objectionable  groups  of 
courts  should  be  "  improved  "  by  here  and  there  removing  a 
particular  building  which  limits  ventilation  and  light  rather  more 
than  its  neighbours,  and  also  by  constructing  passages  to  connect 
one  court  with  another,  had,  I  learnt,  been  under  consideration  by 
the  Town  Improvement  Committee  to  which  I  have  referred. 
But  I  found  that  they  had  already  come  to  be  doubtful  of  the 
value  of  such  a  proposal.  Not  only  was  it  questionable  whether 
the  results  of  such  measures  would  justify  the  expenditure,  but 
also  there  was  danger,  and  a  real  one,  that  by  expending  public 
money  in  patchwork  of  these  courts,  the  District  Council  would 
conduce  to  their  permanence,  and  so  to  perpetuation  of  some  of 
the  worst  sanitary  evils  of  the  place. 

The  only  alternative  appears  to  be  that  already  indicated  by  Dr. 

fiembrough    in    his    Report    to    the    Northumberland    County 

Council,  namely,  demolition  of  the  whole  of  the  dwellings  upon, 

particular,  larger  or  smaller,  areas ;  while  making  provision,  in 

each  instance,  for  the  housing  of  a  population  equivalent  to  that 

displaced.     The  action  needed,  in  fact,  is  that  which  legislature 

lias  made  available  to  sanitary  authorities  by  enabling  unhealthy 

areas  to  be  dealt  with  by  means  of  a  scheme  or  schemes  under 

Parts  I.  and  11.  of  the  Housing  of  the  Working  Classes  Act,  1890. 

And  in  this  connection  it  should  be  observed  that  within   the 

town  there  are  certain  blocks  of  courts  and  dwellings  which  must 

needs  be  considered  to  form  "  unhealthy  areas.''     1  indicate  below 

three  such  areas.    Each  of  these  comprises  a  congeries  of  narrow 

courts,  closely  packed  one  against  the  other.    Within  each  area 

almost   every    cour?  and  dwelling  presents  numerous  sanitary 

defects  such  as  I  have  already  described  ;  many  dwellings  are 

dilapidated  ;  while  in  addition  a  large  proportion  are  sub-divided 

into  one-room  or  two-room  tenements,  some  of  which  are  further 

Bub-let  to  lodgers,  and  thus  overcrowding  of  persons  is  common. 

Ann  I.  An  area,  roughly  a  triangle,  and  comprising  about 
2^  acres,  bounded  by  (a)  Dispensary  Street  from  the  comer 
opposite  the  brewery  to  Clayport  Street ;  (b)  the  north  side  of 
Clayport  Street  from  Dispensary  Street  to  Fenkel  Street ;  (c)  a 
straight  line  drawn  from  the  Fenkel  Street  end  of  Robin  Hood 
Yard  to  the  comer  of  Dispensary  Street  opposite  the  brewery. 
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Art.  A.  Ko.  9,        This    area  includes,  among    other  nnhealthy   propeniea,   th« 

OnthaHni'      conrtH  known  at)  Spittle's,  Spoar'o,  and  Trobe's  Yard;  Angel  Inn 

iS^Su?taS"    Yard,   Robin   Hood   Yard,  ami   Union  Court.    It  also  incladea 

DMrietor  Mo-  cerlalii    dwellingB  which    form    the    east    side    of    the  narrow 

H™rtSS^o"?bS  DiBpenaary  Slrt-et,  and  certiiin  olher  dwellings  facing  the  main 

h^i'mii         thorongh&ire  of  Hayport  Street.     Although  the  latter  dwellings 

iD;brDr.         aro  of  Hoinowliat  hirpiT  size  lliiin  iiioBt  lioiists  on  this  aroii,  and 

finahuui.        arg   m,t   nnnally   sub-divided    into  tenements,  several   most  be 

considered  ti>  be,  by  reason  of  t]il!i;iidiLtion  and  damp,  scarcely 

better  fitted  for  habitation  than  dwellings  in  the  courts  behind 

them. 

Arm  II.,  of  about  half  an  acre,  compriseB  four  adjoining  conrts 
which  open  into  (he  aonth  siile  of  Clayport  Street,  namely, 
Blythe'n,  Hood's,  and  Shield's  Yards,  and  Tailor's  Arms  Yard. 

A  ivii  III.,  of  about  three -quart  era  of  an  acre,  comprises  a  BOries 
of  adjoinintr  courts  which  open  into  the  part  of  the  north  aide  of 
Clayiwrf  Stret;t,  which  lies  to  tht>  west  of  Dispensary  Street. 
These  courts  are  Mills',  Trotter's,  Stiimp's,  Elliot's,  and  Lockey's 
Yards. 

Ab  in  the  case  of  Area  I.,  and  for  similar  reasons,  it  would  Beem 
that  certain  dwellings  fronting  Clayport  Street  abonld  be  included 
in  each  of  the  last  two  areas. 

Certain  statistics  of  population  and  of  the  number  of  inhabited 
dwellings  and  tenements  in  these  areas  have  been  supplied  to  me 
by  Mr.  K.  0.  Gibson,  Assistant  Overseer  of  the  ilietrict,  who  has 
been  good  enough  to  make  ejiecial  house-to  house  inquiry  for  the 
purpose.     I  have  summarisod  Mr,  Qibson's  statistics  as  follows  : — 
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■  Each  dwelling  whiuh  is  occufied  by  only  onv  family  id  h«re  returned  a» 
ootutituting  a  single  teuuuient. 

t  As  well  aa  cerUun  other  dwallingi  abutting  on  Clayport  Sttc«t,  but  reckoned 
H  Minprued  in  Uie  courts  which  lie  behind  then. 
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Of   the  total   number  of  unhealthy  courts  and  bnildings  in  app.a.Ko.1. 

Alnwick,  and  particularly  of  those  in  which  insanitary  conditions  onthesant- 

are  most  conspicuous,  a  large  proportion  are  comprised  within  the  J^JJiS^urban" 

areas  above  indicated.     Apart  from  these  areas,  however,  all  of  District  of  Ain- 

which  are  in  the  south-western  portion  of  the  town,  known  as  Hcn^nSl)?the 

Clayport,  there  are  in  other  quarters  of  Alnwick  several  insanitary  qJ^m  thew- 

courts  and  "properties"  which  would  require  to  be  individually  in;  by  Dr. 

included  in  an  additional  scheme  or  schemes.  Buchanan. 

In  connection  with  any  scheme  for  dealing  with  unhealthy 
areas  such  as  I  have  indicated,  it  is  of  course  essential  that 
adequate  accommodation  should  be  provided  for  persons  displaced. 
In  view  of  the  overcrowding  which  at  present  exists,  and  in  view 
also  of  the  necessity  that  new  streets  and  buildings  should  comply 
with  the  byelaws  of  the  district^  it  would  seem  probable  that 
upon  the  areas  dealt  with  new  house  accommodation  could  be 
provided  for  only  a  small  proportion  of  these  persons.  It  would 
seem  indeed  to  be  an  essential  part  of  any  such  scheme  that  the 
District  Council  should  acquire  land  on  which  the  erection  of 
suitable  dwellings  for  the  working  classes  could  be  undertaken.  I 
am  informed  that  little  difficulty  is  anticipated  in  obtaining  land 
for  this  purpose  on  the  outskirts  of  the  town. 

Having    regard    to  the   unsatisfactory  character    of  common 

lodging  house  accommodation  in  their  district,  the  District  Council 

might  find  advantage  in  including  the  constniction  of  a  satisfactory 

common  lodging  house  in  a  scheme  for  the  erection  of  working 

class  dwellings. 

Before  taking  leave  of  this  subject  it  may  be  well  briefly  to 

oonsider  such  objections  as  I  learnt  were  likely  to  be  made  locally 

to  proposals  for  dealing  with  unhealthy  areas  of  the  town  by  a 

lieme  or  schemes  under  the  Housing  of  the  Working  Classes 

ct.    An  objection  raised  that  new  and   healthy  dwellings  for 

l^^rsous  of  the   working  class  would  be    highly  rented  and  so 

^^i^'ould  not  be  in  request  can,  I  think,  hardly  he  sustained  in  view 

^^  the  local  demand  for  dwellings  such  as  those  now  being  erected 

yy  the  co-operative  building  association  to  which  I  have  referred, 

_*^^e  rent  of  these  buildings  is  about  four  shillings  a  week,  but 

*^^lthy  habitations  at  cheaper  rates  could  probably  be  secured  by 

J*^6  erection  of  suitably  contrived  buildings,  each  accommodating 

^^o   or    more   families.     Moreover,   even  if  new  buildings  are 

'^Sorted   to    rather    by   the    more   well-to-do   members    of    the 

^  ^J'king  class  than  by  the  poorer  inhabitants  displaced  from  the 

^^^healthy  areas,  it  may  be  anticipated  that  the  latter  will  find 

^^flftcient  and  considerably  improved  accommodation  in  dwellings 

^^d  tenements  vacated  by  the  former.     Other  objectors,  I  learnt, 

*^intain  that  the  erection  of  new  dwellings  by  private  enterprise 

^^U  in  course  of  time  be  of  itself  sufficient  to  solve  the  problem. 

*^^n  or  twenty  years  hence,  it  is  argued,  plenty  of  good  dwellings 

^U  be  available  and  there  will  be  little  demand  for  the  unhealthy 

^Uements   in   the  courts.     Why,   therefore,   should  the   District 

^uncil  now  go  to  the  trouble  and  expense  of  demolishing  these 

courts  ?    The  answer  is,  that  so  long  as  these  unhealthy  dwellings 

^^  allowed  to  remain  standing,  so  long  will  they  almost  certainly 

WBaaiu    occu    ed.    Low    rents,    in    addition    to    certain    other 
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.^^•_^No.  0.  incidental  advantages  which  Alnwick  seems  already  to  oflPer  to 
Onthesani-  the  thriftless  class,  will  be  certain  to  attract  to  the  town  an 
Sf^?urtin°    undesirable  class  of  immigrants. 

District  of  Ain-  Lastly,  objection  is  made  on  the  ground  of  expense  involved  in 
HouainS  ofthe  Carrying  out  a  scheme  such  as  is  in  question.  In  this  connection 
Saa^fher^  it  should  be  remembered  that  the  terms  upon  which  unhealthy 
in ;  by  Dr.  areas  can  be  acquired  under  the  provisions  of  the  Housing  of  the 
Buohanftn.         Working  Classes  Act  appear  to  offer  exceptional  advantages  to  the 

District  Council,  and  that  the  expense  of  a  satisfactory  scheme 
under  this  Act  can  be  distributed  over  a  term  of  years  by  means 
of  loan.  Nor  does  it  seem  that  objection  need  be  taken  to  a 
scheme  whereby  in  the  first  instance  certain  of  the  especially 
insanitary  areas  of  the  town  alone  are  dealt  with,  provided  that  in 
such  case  due  regard  is  had  to  future  requirements  in  respect  of 
the  remaining  areas  of  similar  class. 


Ill 


No.  10. 

RBPORT  on  an  OUTBREAK  OP  ENTERIC  Fevbr  in  the  Urban 
District  op  Camborne,  and  in  Portions  of  the  adjoining 
Rural  Districts  op  Redruth  and  Hblston  ;  by  Dr. 
R.  Bruce  Low. 


On  December  15th  last  the  Board  received  notice  from  Dr. 
Telf er  Thomas,  Medical  Officer  of  Health  for  the  Town  of  Cam- 
borne, that  an  outbreak  of  enteric  fever  had  occurred  in  his 
district ;  and  a  few  days  later  a  similar  intimation  was  received 
from  Dr.  E.  Permewan,  Medical  Officer  of  Health  for  the  Redruth 
Rural  District,  respecting  the  parish  of  Illogan,  which  lies  close 
to  Camborne.  Subsequently,  Dr.  Haswell,  Medical  Officer  of 
Health  for  the  Helston  Rural  District,  informed  the  Board  that 
cases  of  enteric  fever  had  occurred  in  a  portion  of  the  parish  of 
Cro-^ran,  which  also  lies  near  Camborne.  Later  reports  by  Drs. 
Thomas  and  Permewan  attributed  the  outbreak  to  the  public 
water  supply,  which  is  common  to  the  three  places  invaded  by 
the  fever.  Seeing  that  three  separate  sanitary  districts  were 
involved,  the  Board  decided  to  have  the  outbreak  investigated  by 
pne  of  their  medical  staff,  and  I  was  instructed  to  undertake  the 
mqviiry. 

I    visited   the  locality  on  January   11th   and  found  that   the 

pP^demic,  which   was  by   that    time    rapidly  diminishing,  was 

.  J^ited  to  (1)  the  Urban  District  of  Camborne,  (2)  a  portion  of 

.^^   X)ari8h  of  Illogan,  and  (3)  the  village  of  Praze,  in  the  parish  of 

''^^van.     The  parishes  of  Camborne,  Illogan,  and  Crowan  are 

^^S5  iguous,  Camborne  being  situated  between  the  other  two. 

^he  following  is  a  brief  description  of  each  of  these  places. 


1.— Camborne  Urban  District. 

jt^he  Camborne  Urban  District  has  an  area  extending  over  6,931 

^8.    At  the  last  census  it  had  3,264  inhabited  houses  and  a 

^^l^uliition  of  14,700.     The  town  is  situated  in  the  centre  of  the 

,j^J^^*ni8h  mining  district,  and  lies  12  miles  west  of  Truro.     Some 

^^^^tions  of  the  urban  district  are  rural  in  character ;  and  there  are 

l^y^^ral  villa<?e8,  e.g.,  Troon  (orTrewin),  Perponds,  and  Barreppa, 

•^^^g  away  from  the  town,  though  included  within  its  boundaries. 

*^^  subsoil  is  clay.     A  considerable  proportion  of  the  inhabitants 

^  ^^  of  the  mining  class,  whose  wages  at  the  present  time  are  said 

^j^     average  not  more  than  20s,  a  week.     Owing  to  the  extreme 

^t^ression  from  which  the  Cornish  mining  industry  has  been 

_^ftering  of  late  years,  many  miners  have  left  the  locality  and 

^^^^e  to   work   in   Indian,  South   African,   or  American   mines, 

^^>^ing  their  families  behind  them,  and  maintaining  them  by  the 

_^^ney  earned  abroad.   There  is, therefore,  just  now  a  considerable 

*^^ponderance  of  females  among  the  population.     It  is  estimated 

,^J^t  the  population  at  present  is  about  14,000  ;  that,  in  fact,  the 

^^pulation  has  diminished  through  the  emigration  of  the  miners 

^^*ing  the  last  few  years. 
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app.  a.  No.  10.  Smverage, — The  town,  or  central  Oambome,  is  sewered  to  two 

Onanout-  outfalls,  where  the  effluent  is  dealt  with  by  irrigation  on  land ; 

break  of  means  for  ventilation  and   flushing  of  the  sewers  are  provided. 

S\he  ufSn'  ^^^  ^^  the  larger  detached  villages,  Troon,  population  about  900, 

SI"*  b?  **'    d  ^*^  ^  separate    sewerage  system   of   a   similar  kind  ;    but  the 

the  Bnrai  remaining  outlying  portions  of  the  district  are  unsewered. 

DIsliictt  of 
Redruth  and 

HeiHon ;  by  TJip  wafer  Hxipply  of  the  town  is  chiefly  from  the  mains  of  the 

Dr.  Bmoe  Low.  Cambome  Water  Company  ;  but  the  villages  of  Troon,  Perpends, 

and  Barreppa,  as  well  as  the  rural  outlying  portions  of  the  urban 

district,  have  each  a  separate  supply. 

Excmyient  disposal  is  mainly  by  means  of  privies,  with  cesspits 
or  middens  attached.  Some  houses  in  the  outlying  portions  of 
the  district  have  no  closets  at  all.  Many  of  the  privies  are  of 
rude  construction  and  some  are  built  of  wood.  The  pits  and 
middens  are  sunk  below  the  level  of  the  ground  ;  many  of  them 
receive  surface  water  as  well  as  the  drip  from  the  privy  roof. 
The  majority  of  them  cause  nuisance.  In  some  50  instances  the 
privy  contents  have,  in  process  of  removal,  to  be  carried  through 
the  house  from  the  back  yard  to  the  front  street.  Privies  are,  as 
a  rule,  emptied  at  the  expense  of  occupiers  at  irregular  intervals ; 
the  contents  are  mixed  with  ashes  and  carted  off  by  ftirmers. 
Scavenging  of  privies  as  at  present  practised  is  altogether  unsatis- 
factory. Some  65  houses  are  provided  with  box  closets,  i.e.,  privies 
with  movable  wooden  receptacles,  emptied  weekly  by  the  Urban 
Councirs  serv'ants.  But  the  joints  of  the  boxes  that  I  saw  were 
leaking,  and  fluid  fllth  was  wetting  the  surface  of  the  ground,  and 
at  times  dribbling  out  upon  the  yard.  There  are  477  houses  pro- 
vided with  water  closets,  some  20  of  them  flushed  by  hand  ;  the 
rest,  with  about  seven  exceptions,  are  supplied  with  proper 
flushing  apparatus.  The  exceptions  just  mentioned  are  would-be 
slop  water  closets  of  an  objectionable  type  and  which  do  not  act 
satisfactorily. 

Removal  af  re/use. — House  refuse  is  stored  in  middens  or  in 
ashpits,  mostly  uncovered,  in  which  it  is  retained  for  long  periods 
before  any  serious  attempt  is  made  at  its  removal.  When  farmers 
cannot  be  induced  to  cart  it  away,  it  is  frequently  thrown  out  in 
heaps  in  back  lanes  or  on  waste  ground.  As  a  result  some  lanes 
are  almost  blocked  by  accumulations  of  house  refuse  and  rubbish 
of  all  sorts. 

Many  of  the  artisan  dwellings  are  damp  from  want  of  eaves - 
spouting  and  some  are  dilapidated.  A  number  have  little  open 
space  at  their  backs.  A  good  deal  of  house  property  is  held  on 
life -leases,  and  difficulty  is  experienced  in  getting  any  improve- 
ments executed  on  such  property. 

2.— The  Parish  op  Illogan. 

The  parish  of  Illogan,  in  the  Redruth  Rural  District,  adjoins 
the  town  of  Camborne.  It  has  an  area  of  8,493  acres,  and  at  the 
last  census  had  2,107  inhabited  houses,  with  a  population  of  9,312. 
There  are  several  large  aggregations  of  population  in  this  exten- 
sive parish,  the  chief  of  them  with  which  this  report  is  coucemed 
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comprifle  part  of  Tnckingmill,*  Pool,  and  Illogan  Highway  ;  in    afp.  a.  No.  la 
the  latter  is  situated  the  Redmth  Union  Workhouse  which  has  an  q^ anoat- 
average  population   of  250.     For  the  most  part  the  people  are  break  of 
engaged  in  the  mining  industry.    Setverage. — Only  parts  of  this  S^e  UrfiS' 
parish  are  sewered  :  at  Pool  there  are  sewers  serving  only  a  portion  SJUSj?®'  .-^ 
of  the  houses  ;  some  rows  of  houses  have  rubble  drains  behind  the  Bona 
them,  with  imperfect  gulleys  in  the  yards  near  the  back  doors.  §SSShMd 
These  rubble  drains  are  often  choked  and  cause  nuisance.     Some  ^^"^  <  ^ 
slop  drains  deliver  into  the  gutter  in  the  highway.    The  County      *  ""^ 
Council,  I  am  informed,  have  decided  to  pay  no  further  contribu- 
tion towards  upholding  the   highways  thus  polluted  until   the 
Redruth  Rural  Council  take  steps  to  prevent  discharge  of  sewage 
into  the  road  gutters.     The  Water  Sujyply  for  less  than  a  third  of 
the  parish  is  ^om  the  mains  of  the  Camborne  Water  Company. 
The  rest  of  the  parish  has  local  supplies.    Excrement  disposal  is 
by  means  of  cesspit  or  midden  privies,  many  of  them  dirty  and 
dilapidated,  and  emptied  at  long  irregular  intervals  by  the  oc- 
capiers.    Many  of  them  create  grave  nuisance.     Some  are  built 
of  wood,  resembling  sentry  boxes,  and  soon  get  rotten  or  in  bad 
repair.    Rough  householders  occasionally  chop  up  the  privy  door 
for  firewood  or  knock  out  a  board  or  two  from  the  sides  of  the 
privy  for  the  same  purpose.     Some  houses  have  no  privy  at  all. 
House  Refuse  is  stored  in  ash-pits  or  middens,  some  of  them  close 
to  back  doors,  and  as  they  are  not  emptied  for  long  intervals  the 
contents  overflow  on  to  the  surface  of  the  yard  and  are  trampled 
underfoot  or  washed  into  the  yard  gulleys,  causing  blocking  of 
the  drains.    Occupiers  are  responsible  for  emptying  these  ashpits 
and  middens,  and  the  result  is  seen  in  accumulations  of  refuse 

and  rubbish  in  back  lanes  and  waste  land  on  which  the  refuse  has 

been  surreptitiously  tipped. 
Many  houses  in  Illogan,  as  at  Camborne,  have  no  eaves-spouting, 

and  are  consquently  damp.     Some  have  downfall  pipes  delivering 

into  and  wetting  their  foundations.    There  are  some  back-to-back 

houses.    The  soil  here  also  is  clay. 

3.— The  Parish  op  Crowan. 

The  parish  of  Crowan,  in  the  Helston  Rural  District,  adjoins 

Camborne  Urban  District  on  the  south-west.    The  area  of  Crowan 

parish  is  7,496  acres.    At  the  last  census  it  had  585  inhabited 

houses  and  a  population  of  2,468.    There  are  several  small  villages 

Of  hamlets  scattered  over  this  wide  parish,  but  this  report  has 

?^^y  concern  with  one  of  them,  namely,  Praze,  which,  I  am 

'^formed,  has  a  population  of  about  400.    It  lies  about  three  miles 

^^tb  of  Camborne,  and  consists  of  a  single  street  with  houses  on 

eitlxer  side.    It  has  no  proper  sewer.    Its  water  supply  is  from 

•^^  service  of  the  Camborne  Water  Company.    The  water  is  piped 

^  Only  38  of  the  houses,  but  the  company  have  set  up  a  tap  in  the 

^^tre  of  the  village,  whence  all  of  the  inhabitants  may  draw 

^ter    and    carry   it   to    their   homes.     Excrement  disposal   is 

^.^^efly  by  means  of  cesspit  or  midden  privies  of  the  same  objec- 

"o^iable  type  as  already  mentioned  in  connection  with  Camborne 

^<i  Illogan.    House  refuse  is  stored  in  the  middens  or  in  ashpits, 

*^<J  disposed  of  along  with  privy  contents  upon  garden  land. 

|v.*  Part  of  the  Eoclesiastioal  Parish  of  Tnckincrinill  is  included  in  the  Urban 
^^triet  of  Oamborne,  and  part  is  in  the  Pariah  of  lUogMi. 

am  B. 


Afr.  A.  lu.  u.  A  eon^deraUe  pui  of  the  gttiunng  gmania  of  ihe  Ckmbonw 
Q^^*^  WaurT  CompanT  is  sitaM«d,  is  will  he  sem  fnnlMr  <m.  in  tbo 
pKTuh  of  Crowan. 

I  THE  OrXBHEAK  OF  ENTERIC  FEVER, 

Durtnir  thf  >mat«r  port  of  l&'t  there  appeared  lo  be  no  marked 
prav^<-ii(f  of  fnt4-ric  fever  in  any  of  the  three  localitiee  which 

'■  HuLuniueiiily  sufferwl  in  Decemb^  from  an  epilemic  of  this 
(liawwe.  The  snbjoinrd  Table  I.  giTCS  month  by  month  for  l&l 
itif  rnimbf  r  of  cases  of  enteric  fever  reported  in  each  of  the  thrve 
looditiM  implieal«d  in  the  outbreak,  and  showa  the  sodden 
develupinent  of  the  epidemic. 

Table  I. 
Showing,  month  by  month,  the  Xomber  of  eaaca  of  Enteric  and 
CotitiuneU  Fever  notified  in  each  of  the  three  Parishes  con- 
cerned in  the  Epidemic,  from  Janoar}',  l$91,  to  Janiury,  IctSS, 
fncloiuve  : — 
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The  enteric  fever  epidemic   began   daring  the  first  week   in 
December,  and  the  largest  proportion  of  the  snffererB  by  it  appear 
to  have  l^een  attacked  about  the  middle  of  the  month.     In  addition 
to  the  cases  given  atrave,  it  was  known  that  at  least  fonr  persons, 
viMiont  or  workers  within  the  invaded  an.>a  but  having  their  homes   - 
oabtjde  it,  contracted  the  fever.     So  that  the  known  and  reported 
<SM<M  comjiritied   in  the   epidemic  amounted  to  165.      But,   in 
uddition  to  these  notified  cases,  there  occurred  jast  before  the  « 
'y'ltbreak,  and  at  times  during  its  continoance,  a  large  number  of ^ 
iiMUmAeH  of  transient  illness  ;   some  of  them  marked  by  acute^ 
diarrh'Ka  and  vomiting,  and  others  by  feverish  symptoms,  with-J 
hfifhtt-hH  and  prostntion  lasting  some  time.     Sach  esses  were^ 
I'fstity  mgitrtiiA  by  iwme  of  the  medical  men  as  minor  manifesta — 
tjonif  'yf  the  epidemic  disease,  or  as  abortive  cases.    One  informant^ 
ff(Mk«  '4  "tteonm"  of  Hui:h  attacks  having  occurred  within  his  own^ 
f£M'>wli4i|jfe.   'I'he  it<(tilie<t  cai<eH  were,  as  a  mle,  of  a  mild  type,  andV 
it  iti  if<;lieve<l  that  a  liumtffr  of  attacks  that  were  trnly  enteric^ 
fever  W4rre  never  notified  at  all.     Some  patients,  indeed,  only^ 
came  under  notic*  som*  we«ks  after  their  attacks  by  the  dincMB.  -* 
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owing  to  a  relapse  through  want   of  care.     Two  deaths  from 

relapse  were  mentioned  to  me  where,  in  one  instance,  purgative 

pills,  and  in  another,  improper  food,  had  been  given  to  the  fever 

patient,  with  fatal  effect.     On  the  other  hand,  it  was  alleged  by 

some  that   temporary  illness  of  various   kinds  was    notified  as 

enteric  fever  during  the  course  of  the  epidemic,  and  that  some  of 

these  eases  had  no  connexion  with  enteric  fever  at  all. 

Table  II.  gives  the  age  and  sex  of  each  of  the  165  notified  cases. 

Table  II. 

Showing  the  ascertained  Age  and  Sex  of  165  consecutive  cases 
of  Enteric  Fever  occurring  in  the  Camborne  Epidemic  ;  and  also 
the  Age  and  Sex  of  twelve  fatal  cases  during  December,  1897, 
and  January,  1898  : — 


APP.  A  Ko.  ic 

On  an  oat- 
break  of         , 
Enteric  Fevor 
in  the  Urban 
District  of 
Camborne  aiU 
the  Rural 
Districts  of 
Bedmth  axa^ 
Helston ;  hj 
Dr.  Brace  Loi 


Ag.  Periods. 

CASES. 

Deaths. 

Males. 

Females. 

Total. 

Males. 

Females. 

Total. 

tJxsddr  1  year     

1  to  5  years 

,f    «16 

1?   »» 

fS  "  «»    „        

*?  -«6    ,,        

»«»  and  apwaida 

11 
36 
28 
11 
4 

8 
27 
23 
12 

5 

19 
63 
51 
23 
9 
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1 
4 
2 
1 
2 

1 
4 
3 
1 
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90 

75 

165 

2 

10 

12 

.  The  case  mortality  among  females  was  13  per  cent.,  and  was 
^^h  compared  with  that  of  males,  2  per  cent.  The  case  mortality, 
^^ing  both  sexes  together,  was  a  little  over  7  per  cent. 

.Altogether  149  houses  were  invaded.  In  the  next  table  (III.) 
^^U  be  found  particulars  as  to  the  number  of  invaded  houses, 
f^^fied  cases,  and  deaths  in  each  of  the  invaded  localities  during 
*^«  outbreak. 


Sh 


Table  III. 


^^^ng  the  Number  of  Houses  Invaded,  the  Number  of 
Notified  cases  of  Enteric  Fever,  and  Deaths  therefrom,  in  each 
^^  the  three  Districts  aflEected  by  the  Epidemic  of  December, 
1897,  and  January,  1898  :— 


Areas  Invaded. 

Houses 
Invaded 

by 
Enteric 
Fever. 

Oases 
Notified 

as 
Enteric 

Fever. 

Cases 

Fatal 

from 

Enteric 

Fever. 

XjJ*^^*^*™®  Urban  Distriot 

^^f^^an  Pariah  (part  of) 

:^5]^'*taii  Parish  (part  of) 

'^^Ks  oatside  the  above  localities   where  occurred 
^^Ter  attacks  oontraoted  within  the  area      
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7* 
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12 

Including  a  case  oertified  "acute  tuberculosis/*  but  which  the  certifying 
tioner  now  believea  to  haTO  been  enterio  f erer. 
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The  progress  of  the  epidemic,  week  by  week,  from  start  to  finish 
ifl  sliowu  in  Table  IV.  Some  of  the  attacks  creditod  to  January 
commeQced  in  December,  bat  were  not  notified  till  the  disease 
had  far  advanced,  or  till  a  relapse  developed  more  marked 
symptoms.  Of  the  later  January  cases  some  were  ondoabtedly 
secondary  to  attacks  that  bad  oconrred  in  the  dwelling  dnring 
December.  It  may  be  added  that  multiple  cases  were  met  with 
in  eleven  houses,  riz..  Id  one  hoase,  five  cases  ;  in  each  of  two 
'  houses,  three  cases ;  in  each  of  eight  booses,  two  cases. 


Showing,  week  by  week,  the  Number  of  Enteric  Fever  Case? 
notified  in  the  Invaded  Localities  during  the  three  months, 
November,  ISST,  to  January,  1898,  inclusive  : — 


Week*  Sndjoi. 

The  Epidemic  Are.. 
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■  Both  at  these  ciuea  became  ill  during  tbo  middle  of 


The  Cause  of  trb  Outbreak. 

Before  my  arrival  careful  inquiry  had  been  made  into  the  pro- 
bable cause  of  the  outbreak  by  Drs.  Thomas  and  Permewan,  the 
Medical  Officers  of  Health  for  the  two  districts  that  Huffered  most. 
These  gentlemen  separately  had  come  to  the  conclnsion  that  the 
pnblic  water  supply  was  the  cause  of  the  mischief.  Locally, 
however,  other  opinions  were  offered.  The  opinion  receiving 
moat  support  was  that  the  accumulations  of  filth  and  refuse.,  the 
result  of  neglected  scavenging,  were  the  direct  occasion  of  the 
epidemic,  at  least  in  Camborne.*  Bat,  while  the  methods  of 
excrement  disposal  in  all  the  places  invaded  leave  much  to  be 
desired,  and  though  the  scavenging  of  Camborne  and  Illogan  has 


*  One  enthnaiMtiQ  amateur  epideniologist  wrote  to  the  looiil  pApenannoiuicin); 
tlut ;  aa  a  reaalt  of  long  Htadj  he  had  definitely  proved  to  his  own  satisfftction 
that  the  emanations  from  sewers  and  from  6lth  heaps  giving  ont  a  "  deadly  gas," 
called  tnlphoretted  h;drogen,  were  the  bodtoo  of  all  the  trouble.  Thja  self- 
oonstltated  adviser  of  the  public  was  «o  rash  as  to  amert  that  boiling  of  water  or 
nilk  waa  nnaaonwary  as  a  preveotive  m 
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been  much  neglected  by  the  District  Councils  concerned,  yet  the  app.a.No.1 
history  of  the  oatbreak  and  the  behaviour  of  the  fever  differed  q^ anout- 
totally  from  what  might  have  been  expected  had  the  epidemic  break  of 
been  produced  by  excremental  contamination  of    the  soil.    In  \n^ehrS!n 
Camborne,  for  example,  better  class  houses  as  well  as  those  of  a  oUSboraeao 
poorer  sort  were  invaded.     Houses  having  water  closets,  as  well  the  Rural 
as  houses  served  by  box  closets  or  by  midden  privies,  suffered  §^j£^thimd 
from  fever.     So  too  houses  with  well-cared  for  yards,  as  well  as  gj^^  *»  ^^ 
those  with  neglected  back  premises.  In  a  word,  the  cases  occurred  ^ 

practically  all  over  the  town.  Moreover,  the  season  when  out- 
breaks of  enteric  fever,  due  to  filth  pollution  of  the  soil,  chiefly 
occur  had  gone  by  ;  such  outbreaks  generally  follow  the  hot 
i^eather,  and  are  usually  not  of  the  sudden  character  that  marks 
epidemics  due  to  infected  milk  or  contaminated  water. 

With  regard  to  milk,  careful  inquiry  at  Camborne,  Illogan,  and 
Crowan  showed  that  the  supplies  of  the  invaded  houses  were  many 
and  various.  In  Camborne,  for  instance,  there  were  som^  40  milk 
supplies  in  question,  with  no  perceptible  excess  of  fever  cases 
upon  any  one  of  them.  A  number  of  persons  attacked  denied  that 
they  ever  took  milk  at  all.  Others  had  taken  it  only  in  small 
quantities  in  tea.  Milk,  then,  afforded  no  explanation  of  the  out- 
break. But  it  was  otherwise  when  the  facts  relating  to  drinking 
vrater  came  to  be  examined. 

The  water  supply  of  a  large  portion  of  the  three  areas  invaded 
by  the  epidemic  is  from  the  mains  of  the  Camborne  Water 
Company.  This  Company  was  established  in  1867  by  "  An  Act  of 
Parliament  for  the  better  supplying  with  water  of  the  parishes  of 
Camborne,  Crowan,  and  Illogan,"  the  precise  area,  it  may  be 
remarked,  affected  by  the  recent  epidemic. 

In  Camborne,  out  of  a  total  of  3,127  houses  occupied  at  present 
in  the  town  there  are  2,365  connected  to  the  Company's  mains. 
Among  the  2,365  houses  in  Camborne  using  the  Company's  service 
106  were  invaded,  yielding  116  cases  ;  while  of  the  762  houses 
supplied  from  other  sources  there  were  only  six  invaded,  yielding 
six  cases.  But  when  these  six  cases,  occurring  in  dwellings  not 
using  the  public  water  service,  came  to  be  investigated,  it  was 
found  that  most  of  them  in  all  probability  had  been  using  the 
Camborne  supply.  One  person  had  been  attacked  by  enteric  fever 
the  day  after  his  arrival  at  a  relative's  house  from  his  home  at 
Prazo,  where  the  incriminated  water  was  used.  Two  cases  were 
of  children  coming  daily  from  the  outskirts  to  attend  a  school  in 
Central  Camborne,  where  the  Company's  service  was  laid  on,  and 
of  which  the  children  drank  daily.  Two  other  cases  were  of 
young  persons  coming  from  outlying  parts  of  Camborne  to  the 
town  every  day  to  work,  and  where  they  had  opportunities  for 
drinking  from  the  Camborne  public  supply.  The  sixth  and  last  case 
was  that  of  a  frequent  visitor  in  Central  Camborne,  who  denied 
having  drunk  any  Camborne  water,  though  she  admitted  having 
on  numerous  occasions  partaken  of  meals  at  the  Camborne  houses 
which  she  visited. 

In  Illogan  parish,  at  the  last  census,  there  were  2,107  inhabited 
hooses ;  this  number,  I  am  informed,  represents  very  nearly  those 


A.  considerable  part  of  the  gathering  grounds  of  the  Camborne 
Water  Company  is  eitnated,  as  will  be  seen  further  on,  in  the 
parish  of  Growan. 

1  THE  OUTBREAK  OF  ENTERIC   FEVER. 

During  the  greater  part  of  18^7  there  appeared  to  tte  no  marked 
prevalence  of  enteric  fever  in  any  of  the  three  localities  which 

'■  Bnbseqaently  suffered  in  December  from  an  epidemic  of  this 
disease.  The  subjoined  Table  I.  gives  month  by  month  for  18^7 
the  number  of  cases  of  enteric  fever  reported  in  each  of  the  three 
localities  implicated  in  the  outbreak,  and  shows  the  sadden 
development  of  the  epidemic. 

Table  I. 
Showing,  month  by  month,  the  Number  of  cases  of  Enteric  and 
Continued  Fever  notified  in  each  of  the  three  Parishes  con- 
cerned in  the  Epidemic,  from  January,  1897,  to  January,  189S, 
inclusive : — 
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The  enteric  fever  epidemic  began  daring  the  first  week  in 
December,  and  the  largest  proportion  of  the  sufferers  by  it  appear 
to  have  been  attacked  about  the  middle  of  the  month.  In  addition 
to  the  cases  ^ven  above,  it  was  known  that  at  least  four  persous, 
visitors  or  workers  within  the  invaded  area  but  having  their  homes 
outside  it,  contracted  the  fever.  So  that  the  known  and  reported 
cases  comprised  in  the  epidemic  amounted  to  165.  But,  in 
addition  to  these  notified  cases,  there  occarred  just  before  the 
outbreak,  and  at  times  during  its  continuance,  a  large  number  of 
instances  of  transient  illness ;  some  of  them  marked  by  acute 
diarrhcea  and  vomiting,  and  others  by  feverish  symptoms,  with 
headache  and  prostration  lasting  some  time.  Such  cases  were 
locally  regarded  by  some  of  the  medical  men  as  minor  manifesta- 
tions of  the  epidemic  disease,  or  as  abortive  cases.  One  informant 
spoke  of  "  scores  "  of  such  attacks  having  occurred  within  his  own 
knowledge.  The  notified  cases  were,  as  a  rule,  of  a  mild  type,  and 
it  is  believed  that  a  number  of  attacks  that  were  trnly  enteric 
fever  were  never  notified  at  all.  Some  patients,  indeed,  only 
came  under  notica  some  we»ks  after  their  attacks  by  the  disease, 
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owing  to  a  relapse  through  want  of  care.     Two  deaths  from 
relapse  were  mentioned  to  me  where,  in  one  instance,  purgative 
pills,  and  in  another,  improper  food,  had  been  given  to  the  fever 
patient,  with  fatal  effect.    On  the  other  hand,  it  was  alleged  by- 
some  that   temporary  illness  of  various   kinds  was   notified  as 
enteric  fever  during  the  course  of  the  epidemic,  and  that  some  of 
these  cases  had  no  connexion  with  enteric  fever  at  all. 
Table  II.  gives  the  age  and  sex  of  each  of  the  165  notified  cases. 

Table  II. 

Showing  the  ascertained  Age  and  Sex  of  165  consecutive  cases 
of  Enteric  Fever  occurring  in  the  Camborne  Epidemic  ;  and  also 
the  Age  and  Sex  of  twelve  fatal  cases  during  December,  1897, 
and  January,  1898  : — 
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,  _  The  case  mortality  among  females  was  13  per  cent.,  and  was 
^i^h  compared  with  that  of  males,  2  per  cent.    The  case  mortality, 

dng  both  sexes  together,  was  a  little  over  7  per  cent. 

Altogether  149  houses  were  invaded.     In  the  next  table  (III.) 

ill  be  found  particulars  as  to  the  number  of  invaded  houses, 
^^Dtified  cases,  and  deaths  in  each  of  the  invaded  localities  during 

le  outbreak. 

Tablb  III. 

Allowing  the  Number  of  Houses  Invaded,  the  Number  of 
Notified  cases  of  Enteric  Fever,  and  Deaths  therefrom,  in  each 
of  the  three  Districts  affected  by  the  Epidemic  of  December, 
1897,  and  January,  1898  :— 
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12 

*  Inclnding  a  case  certified  "acute  tabercolosis,'*  bnt  which  the  certifjing 
Vf^f^Qtug  now  belicTw  to  haTO  been  enteric  ferer. 
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181  The  progrees  of  the  epidemic,  week  bv  we^u  frv>ai  scan  ^  finiA 
is  shown  in  Table  IV.  S':>me  of  the  anaeks  C7««iiuti  co  JuLinrT 
commenced  in  Deceml>er,  bni  wore  noc  no^d^i  till  ikkt  disease 
had  fiir  advanced,  or  till  a  reiap4is«e  developei  in»>re  marked 
<y!2ip;om&.  Of  the  later  Janaarv  cace7^  5»>3ie  were  aii'i»>ab«e»llT 
secon-liTT  lo  acaoks  that  had  c^^cnrre*!  in  Lhe  dwelling  diirin^ 
IKrOrmber.  li  may  be  added  iha«  m^iliiple  caa^r*  w-ire  ixlt^  with 
in  eleven  hoosrs.  viz^  in  one  hi-cise,  five  cjae* :  in  cdch  of  iwo 
hvasieT&.  ihiee  cases  ;  in  each  of  ei^h:  hv:ise?w  rv-: 
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lint  CuT^ss  <lW  im  ij^nrsauKiLK. 


Briiifcv'  mj  .UTniv:ikl  -.nu^Hfx!:  Hai^iinsy  Ba^  ^ahl  moiie  mni»  At  pn>- 
te^Af- «fla3iw- ^if  4ib<-  ^jzn^c^ftkk  ^y  i?t^ IPimnas^  Mtii.  l>iiiif win  the 
M«£iiaid;  Otffitf^c^  ^if  lE^'sk  f'jc  lan-  r^i*  ilironrfs  it^ua  :SQi2ffiME«d  most. 
'RiMtf'  xwffiMmieiL  ^woiunuiHly  aiaii  xMom  an  ^ib^-  ^JOkfihiisHm  tikat  the 
^ic^ci:   w^iOHr  ^ftt^^^  ^«:»>  libf   nkHAf   id  43m    SLiiscftifiel.    Locally, 

VMifii  :n:;^c«ji:n  wttf.  lihic  ii))^  sik'vfC'iLXJttay/iiif  id  llhut  ia»i  iviTftw-^  the 
?^ttM.^3  v*'C  Twjr^^vw^A  «iii^vttic.trt>.  'v^w  lite  irrwti  jtftRMMia  «f  the 
<9ii«^iiLi.i;v  4ii   >w«<i  ^T.  viVn.>vn«*. *     ?to.  'wiOf   Ti*-  idmWJs  of 


tMhftei:  t«»^ib«fn«(^:  Wl*iit«»*t*   %^«(    ihi  ^i«r!«M  n:  -iJ.  nbr  KNuiKte..    myself- 
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been  much  neglected  by  the  District  Conncils  concerned,  yet  the  app.a.No.io. 
history  of  the  oatbreak  and  the  behaviour  of  the  fever  differed  q^ anont- 
totally  from  what  might  have  been  expected  had  the  epidemic  break  of 
been  prodaced  by  excremental  contamination  of    the  soil.    In  ^^ij^S!^ 
Camborne,  for  example,  better  class  bouses  as  well  as  those  of  a  5!"*?2i?'    ^ 

•■    »       •w'r  1       •  11  II    Own boni# Micl 

poorer  sort  were  invaded.    Houses  having  water  closets,  as  well  theBnrai 
as  houses  served  by  box  closets  or  by  midden  privies,  suffered  §JSru^£jd 
from  fever.     So  too  houses  with  well-cared  for  yards,  as  well  as  Sf^Siii 
those  with  neglected  back  premises.  In  a  word,  the  cases  occurred  ^' 

practically  all  over  the  town.     Moreover,  the  season  when  out- 
breaks of  enteric  fever,  due  to  filth  pollution  of  the  soil,  chiefly 
occur  had  gone  by  ;   such  outbreaks  generally  follow  the   hot 
weather,  and  are  usually  not  of  the  sudden  character  that  marks 
epidemics  due  to  infected  milk  or  contaminated  water. 

With  regard  to  milk,  careful  inquiry  at  Camborne,  Illogan,  and 
Cirowan  showed  that  the  supplies  of  the  invaded  houses  were  many 
and  various.  In  Camborne,  for  instance,  there  were  som^  40  milk 
aiipplies  in  question,  with  no  perceptible  excess  of  fever  cases 
apo^  s^y  one  of  them.  A  number  of  persons  attacked  denied  that 
t^bcy  ever  took  milk  at  all.  Others  had  taken  it  only  in  small 
q^nantities  in  tea.  Milk,  then,  afforded  no  explanation  of  the  out- 
l>T^eak.  But  it  was  otherwise  when  the  facts  relating  to  drinking 
"wrater  came  to  be  examined. 

The  water  supply  of  a  large  portion  of  the  three  areas  invaded 

\yy  the  epidemic  is  from  the  mains  of   the   Camborne  Water 

Company.    This  Company  was  established  in  1867  by  "An  Act  of 

Parliament  for  the  better  supplying  with  water  of  the  parishes  of 

Camborne,   Crowan,  and  Illogan,"   the  precise  area,  it  may  be 

i^marked,  affected  by  the  recent  epidemic. 

In  Camborne,  out  of  a  total  of  3,127  houses  occupied  at  present 
in  the  town  there  are  2,365  connected  to  the  Company's  mains. 
Ajnong  the  2,365  houses  in  Camborne  using  the  Company's  service 
106  were  invaded,  yielding  116  cases  ;  while  of  the  762  houses 
^pplied  from  other  sources  there  were  only  six  invaded,  yielding 
six  cases.  But  when  these  six  cases,  occurring  in  dwellings  not 
jaing  the  public  water  service,  came  to  be  investigated,  it  was 
jound  that  most  of  them  in  all  probability  had  been  using  the 
Camborne  supply.  One  person  had  been  attacked  by  enteric  fever 
^  day  after  his  arrival  at  a  relative's  house  from  his  home  at 
^jazo,  where  the  incriminated  water  was  used.  Two  cases  were 
^  children  coming  daily  from  the  outskirts  to  attend  a  school  in 
^iitral  Camborne,  where  the  Company's  service  was  laid  on,  and 
®f  which  the  children  drank  daily.  Two  other  cases  were  of 
young  persons  coming  from  outlying  parts  6f  Camborne  to  the 
^yn  every  day  to  work,  and  where  they  had  opportunities  for 
^kingfrom  the  Camborne  public  supply.  The  sixth  and  last  case 
Jas  that  of  a  frequent  visitor  in  Central  Camborne,  who  denied 
^y'mg  drunk  any  Camborne  water,  though  she  admitted  having 
oil  numerous  occasions  partaken  of  meals  at  the  Camborne  houses 
^Wch  she  visited. 

.  Au  Illogan  parish,  at  the  last  census,  there  were  2,107  inhabited 
^^808 ;  this  number,  I  am  informed,  represents  very  nearly  those 
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A.  W^  Mf.  that  are  in  (vsmpscioa  as  die  preseat  dme.  Of  these  2J07  houseB, 
OnMft^iit-  ^^^^  dfinvf^  chrtir  WAr»*r  supply  frtjoa  th»*  Canibome  Companj^s 
Wjjfcjf  iiervice :  an«l  ot*  rhe  ill),   2H    wen*  iavuuled   by  enceric  ferer  in 

Sffi^JST  December,  1807,  aad  Januarv,  1*)*.  yieldiiur'31  cases.  On  the 
SSS!nL»n4  ^^^^  h^nd,  darinflf  the  dame  period,  of  the  IJ^Jl  honaes  having 
~    Rural  wafer  j^apply  other  than  that  of  the  Caoibt^me  Company,  only  two 

_2*<!  w«^^'  in  vailed.  In  one  of  these,  the  patient,  a  man,  worked 
^y«;  y  previona  to  hid  attack  at  a  piace  where  the  Company '3  water  was 
'  laid  on,  an^l  he  had  been  in  the  habit  of  drinking  this  water  freely. 
ThA  ^con''!  of  these  hoases  was  invaded  in  the  person  of  a  servant 
girl  who  waA  bronght  home  from  an  adjoining  district  saffering 
from  illness,  notified  as  enteric  fever,  on  January  I5th.  She  had 
l;een  visiting  Illogan  on  each  Sanday  previous  to  her  illness,  but 
shefl#*nied  drinking  the  Camborne  Company*s  water  there.  This 
Wf9H  ihf^  only  Tllogan  case  during  the  epidemic  period  that  had 
not,  nf}  far  as  the  evidence  showed,  consumed  water  from  the  public 
service. 

In  if  10  imrish  of  Crowan  only  two  villages  are  supplied  with  the 
(^fltnborno  ('f>m[iany*s  water,  viz.,  Praze,  with  about  119  houses, 
nw\  C/)ittrohtown,  with  39  houses.  At  the  latter  place  no  house 
liftft  fho  wfiter  laid  on  ;  a  public  tap  supplies  the  houses  in  the 
villfiM^*  At  Pni/iO  only  38 houses  are  connected  to  the  Company's 
tnultifi,  titit  the  roHt  ot  the  village  obtain  water  from  a  public  tap 
flM|HflhMl  by  thn  ( -ompany  in  the  middle  of  the  village.  At  Praze 
nln  fMVi^r  niMos  wure  notified  in  the  two  months  December  and 
itiHntut'V,  itll  of  i\w  imrrtonH  attacked  having  had  access  to  the 
ItHMilpiiipil  xviitor  Horvice.  To  these  six  cases  must  be  added  that 
nf  I  III*  vniHh  tiikon  ill  at  Ciunbome  the  day  after  his  arrival  there 
rtiiiii  (*t'itMit,  whoro  he  too  hud  been  accustomed  to  use  the 
liM*rlMtltuit«Ml  wutor. 

In  IliM  liMnulnlng  portions  of  Crowan  parish,  with  some 
\^t  lniMmm»  Oiotn*  \vor\\  during  the  epidemic  period,  only  two 
il^»«lllhtt«  IuvimIihI*  yl«'Uling  thn»e  fever  cases.  These  two  houses 
Us\  tws'  {\\^\vi  fiHMu  Pmm\  uud«  in  the  judgment  of  Or.  Haswell, 
\\\\^  M\*\s\n  \\\  UuMU  \vi^r\'  uuoonnectoii  with  the  Camborne  outbreak, 
liMMnM  ^^^^\^^\  iuf%HM\Hl  fr\Mu  other  sunirces^  and  they  are  not  taken 
tl^M^t^uH  \\\  \\\  \'\^\\\w\U^\\  with  the  outbreak. 

I  \  \\%s*\  W\A\  \\\\\H\\\)i  \\\\^\\{\y\\\\\i  viHige  )  that  four  cases  occurred 
\\\  \\\s  \\\\\sk  \\n\\\\\ii^  th\'  (nf^vte^t  ;ir\\i«  but  whose  homes  were  in 
\\\\\\^  ^lUhU'U  \\\^\  k\\\W{\s{  bv  the  (ever.  Two  of  these  cases  had 
W\\\  \\^\\\\^\^\A\\\\  \y  9k\\\\\\^  \\\  \>imlHMmeAud  using  its  public  water 
h>>uU^^  \\\\k  \\\^\^\\^\^^\  eutvno  fex-x^r  sh^ytly  after  their  retnm 
\wM\>-  V\\\^  \\'\\\M\\\\\^  *\\>^  n\^^  NW^rtwsl  dAily  ;it  Illogan, returning 
^s  \\\x\\\\  \\\  \\w\\  h>^uuM»  u\  K^slruth  Tr^Mi  District.  Both  had 
\t\u\^V  ^h\^  \\^^^\^svM\\'  \V^^^s^\\\  V  w^tvr^  x^hich  w;is  laid  on  at  their 

\\\\\}\yS^i\\K^  \\s%\\\\\  i\\^  i\\\\S'  UvmiT^S5!t  in^'^v^si  liie  incidence  of 

\\\\^    \\\\A>\S\\\y    \VU    >\hV^*>n>si    *i\^)V)\i;>\5x   4W^4    ^'^    SttJ^ieA   With   the 

M^N\\  >\<(  U^^H^K"*  >«^)\^vUss^  K\  i^v  \\\:^jN*^^  %:Mi  »^oire  i^uAten  tint 


Thii  is  shown  in  tsbnlar  form  below : — 


ATP.  A.  No.  1 


TABLE  T.  StSi* 

Showing  the  Number  of  Houses  supplied,  and  not  supplied,  by  Diatrt^-t  or 
ths  Camborne  Water  Company's  Service  In  each  of  the  three  Ph^^iJ^™ "" 
localities  inTolved  in  the  Outbreak;  with  the  Number  of  Houses  £'^'"'^5'^ 
Invaded  in  each  class  during  December,  l)j97,  and  January,  ueij^n  -.  by 
1898  ;  along  with  the  respective  Rates  of  Invasion.  ^'-  bi"«i*' 


^^"-C^f^^^'^- 

EDmw  Kormpplted  by  tbe 
Cuabonie  Compuiy 

iDppU^     Fever  1  by  fever. 

nipplled. 

Invaded 
by 
fever. 

S3S 

by  fever. 

trict 

IMHogmn  Parish 
«row»nP»rUh 

2,366 
810 
lB8t 

106 
26 
T 

4-6 
3-3 

76! 
1,297 
*37 

6* 
2 
9 

0-7 
0-6 

3^33 

139 

4-2 

9,486 

9 

0-4 

'  I  hiTe  dednoted  the  case  klready  mentioned  th&t  fell  ill  the  day  after  arriyal 
an  tbe  Camborne  dlitriet  from  Praie,  and  haye  truufened  it  to  that  village 
'Where  tlie  diseaae  wu  oontnoted. 

t  In  this  nnmber  are  included  all  the  homwa  taking  water  from  the  pnblio 
t^  at  Pnie  and  ChorcJttoim. 

Contrast  in  the  above  sense  wonld  be  even  greater  if  those  per- 
sons, including  at  least  four  at  Camborne  and  two  at  Illogan,  who 
were  known  to  have  contracted  their  illneea  by  drinking  the 
incriminated  wat«r  BOppIy  while  at  work,  had  not  in  the  above 
table  been  reckoned  as  inmates  of  houses  not  supplied  by  Cam- 
borne water.  In  each  of  these  instances  the  patient,  though  he 
liad  another  supply  at  home,  used  the  Camborne  public  service 
when  at  work. 

The  evidence  against  this  water  BU])ply  is  strong ;  for  out  of  a 
^tal  of  165  cases  that  were  reported  during  the  outbreak,  there 
frere  practically  only  two  attacks  in  which  there  was  doubt  as  to 
the  persons  having  had  opportunities  of  drinking  the  incriminated 
*at«r  supply,  and  whose  illness,  therefore,  was  not  due  directly 
<^r  indirectly,  so  far  as  could  be  learned,  to  the  water  supplied  by 
the  Camborne  Company. 


77u!  Sources  of  the  Camborne  Public  Water  Supply. 

The  Camborne  Water  Company's  supply  comes  from  two 
Separate  sources,  Cargenwyn  and  Boswyn,  The  watersheds  of 
the  whole  of  the  former  source  and  half  of  the  latter  are  in  the 
tMrish  of  Crowan.  These  two  gathering  grounds,  which  are 
^tuated  not  far  distant  one  from  another,  are  shown  on  the 
Annexed  map.  In  both  instances  the  supply  is  partly  derived 
from  springs  and  partly  from  surface  water.  There  is  no  filtration 
of  the  water  before  delivery  ;  the  service  is  constant. 

1.  Cargetiwyn  Source. — The  main  source  of  this  supply  is  from 
» Bpring  which  issues  from  a  hollow  In  a  Beld,  the  water  passing 
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irr.  A.  If o.  10.  thence  in  an  open  channel  for  about  200  yards  to  a  reservoir, 

^n^noui-  named  No.  2*  (see  map).    The  overflow  from  this  No.  2  reservoir 

trmk  of  flows  into  an  adjoining  one,  named  No.  3,  constructed  parallel  to, 

BttSBuftauT  ^^t  on  a  slightly  lower  level  than,  the  other.     When  these  two 

iSShoTM  and  ''®^'*^^i™  *re  full.  Water  overflows  from  the  lower  of  them  into 

ha  Bani  an  open  brook  or  so-called  ^*  byewash,'^  which  can,  by  means  of 

iato^ud  ^^  arrangement  of  wooden  troughs,  be  connected  to  a  still  lower 


;  by  reservoir,  named  No.  1 — see  map  ;  or,  if  the  water  is  not  needed, 
yr.BnMtow.  ^^  ^^^  ^ye  diverted  roand  this  reservoir  to  discharge  into  a  stream 
lower  down.  Snri^u^e  water  gains  admission  to  the  stream  or 
byewash  flowing  to  No.  1  reservoir  from  the  sorroanding  land, 
which  slopes  to  it.  On  this  watershed  are  situated  19  honseSy 
with  a  total  population  of  72  persons.  No  less  than  13  out  of  the 
19  houses  have  no  closet  or  privy  accommodation.  The  inmates 
in  such  instances  have  to  defaecate  in  the  fields,  or  they  use  an 
utensil  at  home,  the  contents  of  which  are  commonly  thrown 
upon  the  dunghill.  There  is  at  least  one  slaughter-house  on  this 
area.  A  group  of  six  houses  (called  High  Cargenwyn),  five  of 
them  unprovided  with  privies,  lies  on  the  slope  parallel  with  the 
two  higher  reservoirs,  aud  distant  less  than  100  yards  from  the 
stream  or  byewash,  which  ultimately  enters  the  lower  reservoir. 
No.  1 — see  map.  These  houses  have  no  means  of  drainage.  Two 
of  the  dwellings  are  occupied  by  farmers,  who  between  them  have 
46  head  of  cattle  and  nearly  20  pigs  on  the  farms.  The  dung  from 
these  animals  is  spread,  along  with  human  excrement,  on  the 
meadows  on  the  watershed. 

The  Cargenwyn  water,  the  original  supply  of  the  Camborne 
Company,  is  not  now  used  in  winter.  It  is  collected  during  the 
winter  months,  and  impounded  for  use  during  the  sunmier,  when 
the  Boswyn  springs,  the  other  source  to  be  presently  described, 
run  low  and  become  insufficient  for  the  demands  of  the  district. 
The  total  storage  capacity  of  the  three  Cargenwyn  reservoirs  is  34 
million  gallons.  This  supply,  I  am  informed,  ceased  to  be  used 
in  1897,  on  November  12th. 

The  obvious  sources  of  pollutions  of  the  byewash  and  of  the 
other  open  channels  which  convey  to  the  reservoir  water  from  the 
Cargenwyn  spring,  have  since  the  outbreak  attracted  the  attention 
of  the  Water  Company.  The  water  from  the  spring  is  now  being 
piped  direct  to  No.  2  reservoir,  and  the  overflows  from  Nos.  2  and 
n  reservoirs  are  to  be  piped  to  No.  1.  By  excluding  the  byewash 
in  this  way  it  is  believed  that  pollution  will  be  prevented.  A 
sample  of  water  taken  from  the  byewash  was  sent  for  bacterio- 
logical analysis  during  December,  1897,  and  was  reported  on 
unfavourably — see  Appendix  I.  The  absence  of  privy  accommo- 
dation for  so  many  of  the  houses  on  this  watershed  is  a  source  of 
danger.  I  learn  from  Dr.  Haswell  that  as  far  back  as  1883  he 
reported  this  defect  to  his  Sanitary  Authority,  and  orders  were 
issued  to  erect  privies.  But  nothing  was  done  to  enforce  the 
Rural  Sanitary  Authority's  orders.  Some  years  later  these  orders 
were  repeated,  but  were  not  enforced,  it  is  said,  owing  to  the 
apathy  of  the  late  Inspector  of  Nuisances.  Dr.  Haswell  informs 
me  that  the  matter  is  once  again  in  hand,  and  that  the  new 
Inspector,  Mr.  J.  J.  Jenkin,  will  this  time  enforce  the  orders. 

*  The  reMTYoirs  have  locally  been  numbered  aooording  to  the  order  of  their 
oomitruotioiL 
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No  ca89B  of  enteric  fever  were  known  to  have  occurred  on  this 
watershed  during  the  summer  or  autumn  of  1897.  It  is  evident 
that  if  such  a  case  or  cases  had  occurred  in  any  of  the  houses, 
more  particularly  in  any  of  those  draining  to  the  byewash,  this 
source  of  supply  might  have  been  seriously  endangered.  This 
the  Directors  of  the  Water  Company  now  recognise. 

2.  The  Boswyn  Source  is  derived  mainly  from  a  series  of 
springs  in  the  Boswyn  valley.  The  water  from  these  springs  is 
piped  to  a  service  tank  holding  when  full  (50,000  gallons.  In 
order  to  augment  the  supply,  a  brook  running  parallel  to  the  tank 
and  only  a  few  yards  distant  from  it,  has  been  connected  to  it  by 
means  of  a  6-incli  earthenware  pipe ;  a  small  dam  across  the 
brook  serving  to  raise  the  water  high  enough  to  flow  into  the 
pipe  leading  to  the  service  tank.  This  brook  in  dry  weather 
receives  little  pollution,  but  in  rainy  weather  surface  pollutions 
are  carried  into  it  by  the  storm  water  from  the  area  included  in 
the  watershed  above  the  tank.  Upon  this  area  are  situated  nine 
inhabited  houses,  with  a  population  of  42  persons.  Six  of  the 
houses  are  unprovided  with  closet  accommodation,  and  none  of 
them  have  any  suitable  drainage  arrangements.  Slops  and  liquid 
filth  are  allowed  to  soak  away  upon  the  clayey  soil  as  best  they 
can.  Upon  this  watershed,  in  a  house  situated  about  700  yards 
from,  and  above,  the  service  tank,  there  occurred  during  October 
and  November,  1897,  four  cases  of  enteric  fever ;  the  first,  of  a  girl, 
being  notified  on  October  27th,  and  that  of  the  mother  of  the 
family,  the  second  case,  on  November  1st.  The  third  case,  of  a 
child,  had  a  mild  attack  before  or  about  the  same  time  as  the 
mother,  but  her  case  was  not  notified  at  all ;  the  fourth  case,  that 
of  another  fjirl,  was  notified  on  November  24th.  This  family  was 
living  in  great  poverty,  and  when  the  illness  began  the  father  of 
the  family  was  in  prison,  so  that  the  mother  was  left  to  support 
herself  and  the  children  by  going  out  to  work,  or  by  begging  from 
charitably  disposed  persons  in  the  neighbourhood.  The  woman 
had  some  employment  early  in  October  in  Troon  (in  the  Urban 
District  of  Camborne),  where,  in  September,  at  least  two  cases  of 
enteric  fever  had  occurred.  It  has  been  suggested  that  this  family 
living  on  the  Boswyn  gathering  ground  was  infected  from  Troon, 
in  the  Camborne  Urban  District ;  but  on  this  point  there  is  no 
sufficient  evidence.  It  is  possible,  however,  that  in  begging  from 
door  to  door  at  Troon  the  children  may  have  had  given  to  them 
food  from  one  or  other  of  the  two  infected  houses  in  the  village. 
But  for  the  purpose  of  accounting  for  this  epidemic  it  is  not 
material  to  trace  whence  the  infection  of  this  family  was  derived. 
It  is,  however,  of  the  first  importance  to  know  that  a  house  on  one 
of  the  gathering  grounds  of  the  Camborne  Water  Company  was 
invaded  by  enteric  fever  towards  the  end  of  October,  and  that 
this  house  remained  infected  by  enteric  fever  during  the  whole 
of  November,  and  possibly  later. 

The  house  occupied  by  the  infected  family  in  question  is  an 
isolated  one,  and  stands  alone  towards  the  higher  part  of  the 
Boswyn  Watershed,  about  700  yards  from  the  service  tank  (see 
map).  Close  to  the  house  is  a  pond  nearly  40  yards  in  circum- 
ference and  about  2  feet  in  depth.  This  pond  receives  the  surface 
water  from  grass  fields  and  moorland  draining  towards  it.    It  also 
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has  hitherto  Berred  as  a  receptacle  for  all  dope  and  Hqidd  refnae 
from  the  cottage  for  which  no  other  means  of  disposal  haTe  heen 
provided.    The  house  has  no  privy  acconunodation  whatever,  and 
at  the  time  of  my  two  visits  to  it  the  surface  of  the  ground,  round 
about  the  house  and  near  the  pond,  was  profusely  littered  with 
human  excrement.    When  the  members  of  this  &mily  were  fint 
taken  ill  the  mother  says  they  waited  on  one  another  as  best  they 
could.    Ultimately,  when  all  of  them  became  ill,  a  charitable  lady 
hearing  of  the  condition  of  the  family  sent  a  woman  from  the 
neighbourhood  to  attend  to  the  fever-smitten  folk.     Previous  to 
the  arrival  of  this  untrained  nurse,  it  is  certain  that  little  or  no 
care  was  taken  in  disposing  of  the  dejections  of  the  patients.   All 
the  fluid  excreta,  if  not  the  solid  dejecta  as  well,  went  direct  into 
the  pond.    If  any  solid  faeces  were  throvm  out  near  the  house 
they  must  have  been  washed  into  the  pond  as  soon  as  rain  felL 
The  water  in  which  the  soiled  linen  wsa  washed  would  have  he&i 
thrown,  too,  into  the  pond.     It  is  evident,  then,  that  the  water  in 
the  pond  was,  early  in  November,  largely  polluted  by  the  specific 
poison  of  enteric  fever,  and  that  in  this  way  specific  pollution  of 
the  pond  water  was  renewed  from  time  to  time  throughout  the 
months  of  November  and  December. 

The  pond  in  fine  weather  has  no  outlet,  but,  after  heavy  rain- 
fall, the  water  accumulates  till  it  overfiows  into  an  open  ditsh 
or  channel  which  leads  down  the  steep  hillside  direct  to  the 
brook.  The  point  at  which  the  overflow  from  the  pond  gains 
access  to  the  brook  is  about  100  yards  above  the  dam  in  the  brook 
where  is  situated  the  pipe  which  connects  it  to  the  Camborne 
Water  Company's  service  tank.  It  needed  then  but  some  heavy 
rainfall  to  carry  specifically  polluted  water  from  the  pond  to  the 
service  tank.  It  may  be  mentioned  that  in  its  course  from  the 
pond  the  channel,  about  half-way  down  the  hill,  passes  throtigh 
a  smaller  pond  or  pool  about  8  yards  long,  3  yards  wide,  and 
about  2i  feet  deep.  When,  in  ordinary  weather,  the  channel  or 
water  course  is  dry,  the  second  pool  like  the  pond  still  retains 
water  ;  so  that  if  both  were  infected,  a  considerable  stock  of  fever- 
contaminated  water  might  be  stored  up  in  them  ready  to  be  carried 
down  the  hill  to  the  brook  as  soon  as  rain  caused  the  upper  pond 
to  again  overflow. 

The  local  rainfall  records  show  that  rain  fell  on  only  one  day 
from  November  Ifit  to  11th  inclusive  ;  but  that  on  the  12th  and 
13th  there  fell  respectively  111  and  0-97  inch,  or  a  total  for  tJu 
two  consecutive  days  of  2*08  inches.  During  the  next  five  dajrt 
small  amounts  of  rain  were  recorded  on  each  day,  the  total,  how- 
ever, being  only  0*30  inch,  making  for  the  week  a  total  rainfall  o1 
2*38  inches,  an  excessive  amount.  Allowing  an  incubation  period 
of  fourteen  days  to  enteric  fever,  and  further  allowing  a  week  oi 
ten  days,  or  perhaps  longer,  during  which  the  disease  has  to  mak< 
sufficient  progress  to  be  with  any  certainty  diagnosed  for  notifica 
tion  purposes,  it  is  found  that  the  outburst  commenced  at  th< 
time  when  it  might  have  been  expected  to  occur  if  specificalh 
contaminated  water  had  gained  access  to  the  public  supply  on  th^ 
12th  of  November  and  succeeding  days.  The  family  at  the  cottag< 
tell  me  that  the  pond  was  very  full  of  water  during  November 
Reference  to  Table  IV.  {see  page  ),  shows  that  in  the  fortnigh 
ending  December  18th  no  less  than  sixty-two  enteric  fever  case 
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were  notified  in  Camborne,  lllogan,  and  Crowan,  as  compared   apt.  a.  J 
with  only  one  in  the  preceding  fortnight.     I  have  no  donbt  that  q^  ^^ 
this  specific  pollution  of  the  public  water  service  did,  as  a  matter  break  of 
of  fact,  occur  through  overflow  of  the  water  of  the  above-named  S'VhruJ 
pond  in  the  week  ending  November  18th,  and  that  in  this  ^ay  21**'J^ 
the  epidemic  was  set  going.     And  there  is  reason  to  believe  that  theBura 
the  specific  pollution  in  a  similar  fashion  recurred  on  one  or  more  R^I^^h 
occasions  following  the  above  date.    On  the  two  days,  November  Heirton ; 
24th  and  25th,  a  total  rainfall  of  1-08  inches  was  measured.   Again,  ^•®"'*'^ 
for  the  seven  days  ending  December  7th,  a  fall  of  1*49  inches  was 
recorded  ;  and  last  of  all  for  the  week  ending  December  14th  no 
less  than  3*40  inches  of  rainfall  were  measured.     At  some  at  least 
of  these  dates  there  is  probability  that  the  pond  and  the  pool, 
already  highly  charged  with  fever  organisms  from  the  cottage, 
sent  down  a  further  supply  of  specifically  infective  material  to 
the  brook  and  thence  to  the  tank,  thus  dangerously  polluting  the 
supply,  so  long  as  there  was  connexion  between  the  brook  and 
the  service  tank. 

Drs.  Thomas  and  Permewan,  as  has  been  stated,  were  convinced 
from  an  early  period  of  their  inquiry  that  the  public  water  service 
was  concerned  in  the  outbreak.    The  first-named  officer  made  an 
inspection  of  the  Company^s  waterworks  on  December  18th  and 
again  on  December  17th.    On  December  21st  the  two  Medical 
Officers  of  Uealth  together  inspected  the  sources  of  the  water 
supply,  making  particular  examination  of  the  Boswyn  source, 
since  they  had  learned  from  Dr.  Haswell  of  the  occurrence  of  the 
.  fever  cases  in  the  isolated  house  mentioned  above.    At  this  date 
the  Company's  caretaker  at  Boswyn  Waterworks  denied  positively 
to  Dr.  Thomas  that  there  was  any  connexion  between  the  brook 
and  the  service  tank.    It  was  not  till  December  27th  that  Dr. 
Thomas  obtained  information  direct  from  the  Chairman  of  the 
Water  Company  that  a  connexion  pipe  did  exist.     On  December 
29th,  Dr.  Thomas,  accompanied   by  the  Secretary  of  the  Water 
Company,  again  visited  Boswyn,  and  the  connecting  pipe  was 
then  plugged  with  clay.    There  is  however,  some  conflict  of  evi- 
dence as  to  the  precise  date  when  the  brook  water  was  really 
Excluded  from  the  service  tank.     In  the  local  newspapers  a  state- 
laient  was  published  in  January,  1898,  from  the  Water  Company, 
t;o  the  effect  that  water  had  not  been  admitted  to  the  service  tank 
t.hrough  this  connecting  pipe  "since  the  floods  in  the  early  part 
^f  the  month  "  (December).   The  wet  weather  in  December  began 
^Dn  the  5th  and  continued  up  to  the  IGtb,  so  that  the  flood-time 
^nay  have  comprised  some  10  or  11  days.   Another  communication 
:^rom  the  Secretary  of  the  Company  gives  the  date  of  closing  of 
'^he  pipe  as  December  Ist.    With  this  diversity  of  statement  it  is 
Xiot  easy  to  get  at  the  exact  truth.    The  Secretary  of  the  Company 
:x^;iides  at  Camborne,  and  his  information  of  actual  procedures  at 
'the  Boswyn  Waterworks  must  be  derived  mainly  from  the  resident 
caretaker.  The  results  of  the  bacteriological  and  chemical  analyses 
of  the  Boswyn  water  taken  from  town  taps  on  the  15th  and  17th 
of  December  do  not,  it  is  true,  go  to  indicate  that  at  this  date  pol- 
luted brook  water  was  entering  the  service  tank  {sec  Appendix  I.). 
But  it  is  of  course  possible  that  owing  to  imperfect  plugging, 
storm  water  was,  even  in  December,  now  and  again  finding  access 
along  the  connecting  pipe  to  the  service  tank  ;  in  which  case  the 
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rp.A.Kaiii.   continnation  of  the  outbreak  up  to  the  middle  of  Janomrj  would 
bm'o^        be  fully  accounted  for. 

Mkof 
iterleFerer 

JSbS^Mid  Mbasurbs  taken  to  Check  the  Epidemic. 

eBvnJ 

island  Ab  BOon  as   Buspicion  fell  upon   the  Camborne   public  water 

^^^^  service  the  Medici  OfiRcerB  of  Health  urged  strongly  upon  the 
inhabitants  of  the  infected  localities  the  necessity  of  boiling  all 
water  and  milk  before  use.  Posters  were  issued  in  Camborne 
and  Illogan  directii^g  the  public  attention  to  this  precaution.  As 
has  been  said,  the  connexion  between  the  service  tank  and  the 
Boswyn  brook  was  severed  some  time  in  December.  But  owing 
to  the  existence  of  the  pipe  having  been  concealed  from  Dr. 
Thomas,  valuable  time  was  lost,  and  it  is  probable  that  infected 
water  continued  to  gain  admission  to  the  service  tank  till  the  pipe 
was  finally  disconnected.  On  December  30th,  the  service  tank 
was  emptied,  and  carefully  scrubbed  out  and  cleansed  under 
Dr.  Thomas'  directions.  The  water  mains  were  afterwards  freely 
flushed.  On  January  3rd,  the  Boswyn  service  was  resumed,  the 
Cargenwyn  supply  having  been  used  from  December  30th  to 
January  3rd. 

Disinfectants  were  supplied  freely  to  invaded  houses  by  the 
Nuisance  Inspectors  of  Camborne  Urban,  and  Redruth  and  Helston 
Rural  Districts.  Advice  was  given  as  to  the  proper  dealing  with 
the  infected  bowel  discharges  ^m  patients. 

I  am  informed,  since  my  visit,  that  a  large  amount  of  scavenging 
in  the  invaded  localities  has  been  done  by  the  Camborne  Urban 
and  the  Redruth  Rural  District  Councils,  and  that  efforts  are  being 
made  to  disinfect,  by  means  of  quicklime  and  perchloride  of 
mercury  solution,  the  cesspits  and  middens  which  have  been 
contaminated  by  the  bowel  discharges.  It  is  to  be  hoped  that  the 
cleansing  of  privies  and  mid  dene  in  Camborne  and  Illogan  will  be 
permanently  undertaken  by  the  respective  District  Councils,  and 
not  left,  as  heretofore,  to  the  occupiers  of  houses,  many  of  whom 
have  no  means  for  disposing  of  the  contents  of  their  privies  and 
ashpits. 

The  Camborne  District  Council  possess  an  isolation  hospital — a 
private  dwelling  house,  whicli  is  leased  for  a  term  of  years. 
Diseases  of  only  one  sort  can  be  treated  in  the  building  at  one  and 
the  same  time.  The  rooms  are  not  adapted  for  fever  wards,  and 
the  accommodation  must  be  pronounced  as  inadequate  and  unsatis- 
factory' for  a  district  of  the  size  of  Camborne.  It  can  only  be 
regarded  at  best  as  a  temporary  makeshift. 

During  the  epidemic,  only  nine  fever  cases  were  treated  in  this 
hospital,  and  even  this  small  number  taxed  to  the  full  the  resources 
of  the  establishment.  Four  trained  nurses  were  engaged  to  wait 
upon  the  cases  in  the  hospital ;  while  other  two  'trained  district 
nurses  were  employed  in  visiting  daily  some  of  the  poorer  families 
invaded  by  the  fever.  I  heard  of  six  trained  nurses  being 
employed  by  private  persons  of  the  better  class  to  nurse  sick 
members  of  their  families. 

The  Redruth  Rural  Council  also  possess  a  makeshift  hospital, 
which  was  last  used  for  the  isolation  of  small-pox  cases  about  two 
years  ago.    It  is  altogether  insufficient  for  the  needs  of  the  district. 
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None  of  the  fever  patients  in  the  present  epidemic  at  Ulogan  were 
removed  to  it  for  treatment.  The  cases  were  treated  at  their  own 
homes,  often  amid  difficulty  and  danger  alike  to  the  sick  persons 
themselves  and  to  those  who  were  trj'ing  to  nur^e  them. 

Before  leaving  the  locality  I  met  in  conference  a  committee 
appointed  by  the  Camborne  Urban  Council  to  deal  with  the 
epidemic.  At  this  conference  I  explained  fully  the  circumstances 
under  which  the  fever  outbreak  had  occurred,  and  pointed  out  the 
dangers  that  might  arise  in  the  future  if  the  specific  pollutions 
of  cesspits,  middens,  and  yards  were  not  fully  dealt  with  at  the 
present  time.  I  discussed  at  considerable  length  the  sanitary 
condition  of  the  town  and  the  means  to  be  used  for  its  ameliora- 
tionu  In  this  connection  I  reminded  the  Committee  that  my 
colleague,  Dr.  Reece»  inspected  Camborne  under  the  Cholera 
Survey,  in  the  summer  of  1894,  and  afterwards  presented  to  the 
late  local  board  a  series  of  recommendations,  which  I  repeated  to 
the  Committee — enlarging  upon  each  item,  and  explaining  its 
porpose.  I  append  a  copy  of  Dr.  Reece's  recommendations  {see 
Appendix  II.).  Apparently  the  late  local  board  did  not  act  upon 
the  advice  given  to  them  by  my  colleague,  for  the  conditions 
mentioned  by  him  in  1894  remain  practically  unaltered  in  1898. 
The  Committee  promised  to  bring  before  the  Urban  Council  the 
facts  I  had  submitted  to  them.  I  learned  from  a  local  news- 
paper that  at  the  Councirs  next  meeting  the  final  discussion 
upon  the  recommendations  was  adjourned  till  this  report  on  the 
fever  outbreak  could  be  placed  in  the  hands  of  the  members. 
.  As  has  been  stated,  the  Water  Company  have  piped  the 
Cargenwyn  spring  to  No.  2  reservoir.  The  byewash  water,  too, 
has  now  been  excluded  from  No.  1  reservoir.  At  Boswyn,  the 
connecting  pipe  between  the  brook  and  the  service  tank  has  been 
taken  up,  and  no  storm  or  surface  water  can  now  find  access  to 
the  supply. 

I  conferred  also  with  the  Clerk  to  the  Redruth  Rural  District 
Council,  and  with  the  Medical  Officer  of  Health  of  the  District  as 
to  the  condition  of  Illogan.  To  these  gentlemen  I  submitted  a 
number  of  recommendations  dealing  with  (1)  the  present  unsatis- 
factory methods  of  the  excrement  disposal  and  refuse  removal  in 
vogue  in  Illogan  ;  (2)  the  need  for  providing  sewerage  for  those 
portions  of  the  parish  yet  unsewer^  ;  (3)  the  necessity  for  pro- 
viding a  satis^tory  isolation  hospital  with  the  proper  equipment 
for  dealing  with  infectious  diseases. 

It  may  be  remarked  here  that  Drs.  Thomas  and  Permewan  have 
urged  all  or  most  of  the  above  recommendations  at  one  or  another 
time  on  their  respective  Councils.  It  is  a  matter  for  regret  that 
the  sound  advice  of  these  efficient  officers  does  not  in  either  case 
receive  at  all  times  the  attention  that  it  deserves.  The  policy  of 
both  Councils  seems  in  the  past  to  have  been  more  in  favour  of 
economy  than  efficiency. 

With  regard  to  the  Helston  Rural  District  I  conferred  with  Dr. 
Haswell,  the  Medical  Officer  of  Health,  and  Mr.  J.  J.  Jenkin,  the 
Inspector  of  Nuisances.  I  found  that  active  measures  for  dealing 
with  infected  privies  and  middens  had  been  taken  at  Praze.  With 
regard  to  the  absence  of  closet  accommodation  in  the  outlying 
portions  of  Crowan,  Dr.  Haswell  promised  to  press  this  matter  on 
the  attention  of  his  District  Council. 
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AST,  A.  Nolo. 

On  an  out- 
break of 
Bntoric  Fever 
In  the  Urban 
District  of 
Oambome  and 
the  Bnral 
Districts  of 
Bedmthand 
Helston;  by 
Dr.BmoeLoir. 


Summary. 

1.  In  December,  1897,  a  sudden  outbreak  of  enteric  fever  appeared 
simultaneoasly  in  the  three  adjacent  parishes  of  Camborne, 
lUogan,  and  Crowan,  situate  in  three  separate  sanitary  districts. 
Altogether,  165  attacks  with  12  deaths  were  recorded  in  about  six 
weeks. 

2.  The  only  condition  common  to  the  three  localities  was  that 
of  water  supply  derived  from  the  same  source,  the  Camborne 
Water  Company's  waterworks. 

3.  This  Company's  supply,  immediately  previous  to  the  outbreak, 
came  from  Boswyn,  where  some  springs  are  piped  to  a  service 
tank,  and  where,  to  augment  the  supply,  water  from  a  brook  was 
piped  to  the  same  tank. 

4.  Within  the  catchment  area  of  this  brook  there  occurred  in 
October  and  November,  1897,  in  a  single  cottage,  four  cases  of 
enteric  fever,  the  bowel  discharges  from  which  fouled  a  pond  plose 
to  the  dwelling. 

5.  In  wet  weather  the  pond  in  question  overflows,  and  the  water 
therefrom  runs  down  the  hill  in  a  channel  to  the  above  mentioned 
brook,  entering  it  100  yards  above  the  pipe  leading  from  the  brook 
to  the  service  tank. 

6.  In  mid-November  the  rainfall  was  excessive,  and  by  the  flood 
thus  caused  the  fever  poison  emanating  from  the  infected  cottage 
was  no  doubt  swept  into  the  Boswyn  supply. 

7.  After  the  brook  water  was  -shut  off  from  the  service  tank,' 
and  after  the  service  tank  had  been  scrubbed  out  and  cleansed 
and  the  water  mains  well  flushed,  the  outbreak  came  suddenly  to 
an  end. 

8.  The  sanitary  condition  of  Camborne  and  Illogan,  as  well  as 
of  parts  of  Crowan  is  far  from  being  satisfactory. 


APPENDIX    I. 

Sample  I.--Oambome  Tap  Water  (Boewyn  Water). 

"Analysis  of,  and  report  on,  a  sample  of  water  received  on  December  16th,  1897 
from  Dr.  J.  Telfer  Thomas,  Camborne. 


Total  solid  matter  dried  at  lOO''  G. 
Chlorine  as  Chlorides  ... 
Saline  Ammonia 
Albuminoid  Ammonia  ... 
^ittntes    ...        ...        ... 

Nitrogen  as  Nitrates    ... 

Physical  Examination ... 

Remarks. 


Grains  per  gallon. 
120 
1-8 

000224 

0-00604 

Absent. 

...Merest  trace. 

f  Bright ;  some  deposit ; 
free  from  odour. 


'*  *  The  above  fignres  show  this  water  to  be  a  water  of  very  good  quality,  and  in 
oar  opinion  well  suited  for  drinking  and  domestic  purposes. 


"  *  Tower  Priory,  Birmingham, 
"  •  December  18th,  1897.' ' 


'*  *  (Signed)       Southall  Bros,  k  Barclay. 
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Bamplx  II. 

Laboratory  Report  on  a  sample  of  water  taken  from  a  tap  at  Oambome  on 
December  17th. 

*^  The  Bpecimen  of  water  marked  Boewyn,  received  here  on  18th  December,  has 
been  duly  examined,  and  I  have  been  instructed  to  forward  the  following  report 
thereon : — 

*' '  This  sample  of  water  does  not  contain  many  organisms — probably  less  than 

100  per  cubic  centimetre  as  it  is  drawn.    No  bacilli  typhi  abdominalis  could  be 

found,  and  only  a  very  few  bacilli  coli  communis.    There  is  not  one  of  the  latter 

in  SO  cubic  centimetres  of  the  water,  but  there  is  one  in  150  cubic  centimetres. 

.We  should  look  upon  this  water  as  fit  for  drinking  purposes. 

"  *  (Signed)        C.  H.  Wellb, 


**  *  1,  Sonthwark  Street, 
**  *  London  Bridge,  S.E., 


**  *  Secretary  of  the  Olinical  Research  Association. 
"  *  31st  December,  1897.' " 

Sample  III. 

Laboratory  report  on  a  sample  of  water  taken  from  the  CSarg^wyn  byewash 
and  reoeived  by  the  Clinical  Research  Association  on  December  23rd. 

*'  This  specimen  of  water,  marked  Cargenwyn  Reservoir  Byewash,  received  here 
on  December  B3rd,  has  been  duly  examined,  and  I  have  been  iustructed  to  forward 
the  following  report  thereon  : — 

**  *  The  sample  contains  a  fairly  large  number  of  orgranisms,  between  800  and 
900  per  cubic  centimetre.  We  have  not  been  able  to  isolate  the  bacillus  typhi 
abdominalis.  The  bacillus  coli  communis  was  not  found  in  1  cubic  centimetre  nor 
in  2  cubic  centimetres,  but  was  found  in  6  cubic  centimetres  of  the  water.  The 
large  number  of  organisms  in  conjunction  with  the  presence  of  the  bacillus  coli 
communis  in  every  5  cubic  centimetres  of  t^e  water  is,  we  think,  sufficient  to 
render  the  water  suspicious  and  undesirable  for  drinking  purposes. 

"  *  (Signed^)       C.  H.  Wells, 
"  *  Secretary  of  the  Clinical  Research  Association. 
**  ^  1,  Sout^wark  Street,  London  Bridge,  S.E., 
"  *  December  30th,  1897.* " 


APPENDIX    II. 

Copy  of  Recommendations  presented  by  Dr.  Reece  to  the  late  Local  Board  of 
Camborne  on  November  2nd,  li<94  : — 

A.  Genebal  Duties  xtndeb  the  Publio  Health  Acts. 

1.  Water  Supply. — The  Sanitary  Authority  should  themselves  provide,  or  cause 
to  be  provided  for  each  household,  an  adequate  supply  of  wholesome  water.  They 
ihould  see  that  existing  supplies  are  protected  from  becoming  fouled,  and  that 
polluted  wells  are  clos^  under  section  70  of  the  Public  Health  Act,  1875. 

2.  Isolation  Pnfvision. — The  Sanitary  Authority  are  urged  to  provide  sufficient 
and  proper  hospital  accommodation  for  infectious  diseases  in  place  of  the 
inadequate  provision  they  now  possess.  It  is  not  neoeesary  that  the  accommoda- 
tion provided  in  the  first  instance  should  be  on  a  large  or  costly  scale,  but  it  is 
essential  that  it  should  be  ready  beforehand  in  order  that  the  first  persons 
attacked  may  be  promptly  isolated.    Such  hospital  provision  should  include — 

(a.)  A  properly  equipped  laundry. 

(J.)  A  moi;tuary. 

(c.)  A  proper  disinfecting  apparatus  for  the  efficient  disinfection  of 

infected  articles. 
{d.)  A  suitable  and  sufficient  ambulance.  ^ 

8.  Exerement  and  RrftLse  Disposal. — The  Authority  should  take  into  immediate 
consideration  what  method  for  the  disposal  of  excrement  and  refuse  will  be  best 
adapted  to  the  circumstances  of  their  district,  and  their  attention  is  directed  to  the 
nnoemented  privies,  which,  as  at  present  constructed,  are  a  source  of  nuisance  of 
the  gravest  kind,  allowing  soakage  of  their  contents  and  consequent  contamina* 
tion  of  the  surrounding  soil,  which  cannot  fail  to  be  injurious  to  health. 
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APP.  A.  Na  101.       Where  fixed  reoeptaolee  for  excrement  are  retained,  they  should  be  rednoed  to 

the  smalleet  practicable  dimenBions,  and  bo  oonBtmcted  as  to  keep  ont    all 

Onan  out-  unnecesBary  moistiire,  and  to  facilitate  the  mingling  of  ashee  with  excrement.  All 

Bnteric  Fever  pnvies  that  cause  nuisance  should  be  efficiently  dealt  with  as  such. 

in  the  UrboD 

IJistiict  of  4.  Irutanitary  Dwelling t. — ^The  Sanitary  Authority  should  cause  all  dwellings 

Camborne  and  which  from  dampness,  want  of  ventilation,  dilapidation  and  other  structural 
j^^MotTof  defects  are  unfit  for  habitation,  to  be  placed  in  proper  repair  or  permanently 
Itednith  and       closed. 

Hflltton ;  by  The  attention  of  the  Authority  should  specially  be  given  to  the  danger  to 

Dr.Bmoe  Low.  health  arising  from  the  dampness  of  foundations  and  widls,  due  to  the  abe^oe  of 

proper  spouting  for  the  conveyance  of  rain  water  from  the  roofs  of  houses. 
Yards  and  open  si)aces  about  houses  should  be  properly  levelled  and  paved,  of 

laid  with  suitable  materials,  so  as  to  secure  efficient  drainage  and  cleanlinesB. 

6.  Tht  Housing  of  the  Working  Clau99  Act,  ISOO.-^The  Sanitary  Authority 
should  seriously  consider  the  advisability  of  dealing  in  a  comprehensive  manner 
with  insanitary  property  in  their  district  under  the  Housing  of  the  Working 
Classes  Act  of  1890. 

6.  Otercrowding  of  Persowt  in  Houses. — ^The  Sanitary  Authority  should, 
witiiout  further  deUy,  exercise  their  Statutory  powers  to  put  a  stop  to  the 
present  overcrowding  of  persons  in  houses  ;  such  overcrowdmg  as  exists  cannot 
fall  to  be  prejudicial  to  Public  Health. 

7.  Common  Lodging  Houses,  Staughtsr- houses,  and  Dairies,  Cowsheds,  and  Jiilk- 
shops. — ^The  attention  of  the  Sanitiury  Authority  is  called  to  the  legal  obligation 
imposed  upon  them  of  keeping  a  register  of — 

(a.)  Common  Lodging  Houses. 

((.)  Slaughter-houses. 

Ic.)  Dairies,  Cowsheds,  and  Milkshops. 

And  the  Authority  are  reminded  of  the  necessity  of  enforcing  in  their  entirety 
the  bye-laws  relating  to  them.  « 

8.  Houses  l^  in  Lodgings. — With  a  view  to  the  proper  regulation  of  the 
tenemented  houses  within  the  district,  the  Sanitary  Authority  should  ^iraw  up  bye- 
laws  for  the  registration  and  regulation  of  such  houses,  or  parts  of  houses,  not 
being  Common  Lodging  Houses,  which  are  let  in  lodgings  or  are  occupied  by  the 
members  of  more  tlum  one  f ami  y. 
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No.  11. 
Report  on  the  Water  Supply  of  the  Borough  of  Alde-  ^^±^^ 

BURGH-ON-SEA  ;  by  Dr.  De ANE  SWEETING.  On  the  Wa 

''  Sajpply  of 

Complaints  having  been  received  from  residents  at  Aldeburgh-  sea! byDi 
on-Sea,  in  Suffolk,  as  to  the  quality  of  the  water  supplied  to  them.  Sweeting. 
and  extensive  correspondence  on  this  subject  having  ensued 
between  the  Town  Council  of  the  Borough  of  Aldeburgh  and  the 
Board,  it  was  finally  determined  by  the  Board  to  order  an 
invettigation  as  to  the  nature  and  circumstances  of  the  water 
supply  of  the  borough.  I  therefore  visited  Aldeburgh  for  this 
purpose  in  the  early  part  of  December,  1898. 

Before  describing  the  Aldeburgh  Water  Company's  works  and 
their  surroundings,  it  will  be  well  to  refer  to  the  powers  under 
which  the  Company  are  constituted  and  the  relation  of  the 
Corporation  of  Aldeburgh  to  the  Water  Company. 

The  Aldeburgh  Water  Company,  formed  by  Memorandum  and 
Articles  of  Association  in  1870,  pursuant  to  the  Companies  Acts, 
1862-1867,  obtained  in  April,  1871,  from  the  Board  of  Trade  a 
Provisional  Order,  under  the  "Gas  and  Water- works  Facilities 
Act,"  1870,  which  was  confirmed  by  the  "  Gas  and  Water  Orders 
Confirmation  Act,"  34  and  35  Vic.  ch.  cxliv.  The  Order  incor- 
porates the  "Water- works  Clauses  Acts,  1847  and  1863,"  except 
when  they  are  expressly  varied  by  the  Order.  It  consists  of 
32  sections  and  7  sub-sections.  The  most  important  of  these  are 
the  following,  here  quoted  ift  extenso : — 

Section  10  (a). — ^Under  the  heading  of  "  works  authorised  "  by 
the  Order : — 
"An  abstraction  reservoir  or  reservoirs,  with  all  necessary 
embankments,  cuttings,  filtering  beds,  sluices,  culverts, 
pipes,  roads,  and  other  works  connected  therewith,  situate 
on  a  certain  piece  of  pasture  land  belonging  to  the  Corpora- 
tion or  trustees  of  the  town  lands  of  the  town  of 
Aldeburgh,  otherwise  Aldeborough,  and  which  said  piece 
of  pasture  land  abuts  upon  the  western  boundary  wall  of 
the  Aldeburgh  Park  Estate." 

Section  14. — Under  the  heading  of  "  quality  of  water  "  : — 
"The  water  supplied  by  the  undertakers  shall  be  effectually 
filtered,  and  shall   be  as  pure  as,  having   regard   to  the 
ecurce  and  nature  of  supply,  circumstances  will  admit." 

Section  25. — ^Under  the  heading  of  "  penalties  "  : — 
**  If  on  any  day  the  water  supplied  by  the  undertakers  is  of  less 
purity  than  it  ought  to  be,  according  to  the  provisions  of 
this  Order,  the  undertakers  shall  in  every  such  case  be 
liable  to  a  penalty  not  exceeding  ten  pounds.  Provided 
that  no  penalty  shall  be  incurred  in  any  case  in  which  it 
is  proved  that  the  defect  in  purity  was  occasioned  by  an 
unavoidable  cause  or  accident." 

^^ow,  first  with  regard  to  Section  10  (a),  this  refers  to  the  old 
rce  of  supply,  analysed  by  Sir  E.  Frankland  on  October  28th, 
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FP.  A.  No.  u    1896    (see  Appendix  A).     In  effect,  the  "  abstraction  reservoir  " 

a  the  Water     in  qaestion   was  a  shallow  well,   fed    by  an    elongated    ditch 

li£^ai^-oii-  inipo'inding  water  on  the  borders  of  Aldeburgh  Marsh.     This 

a; byDr.       marsh  has  been  and  is  extensively  used  for  grazing  purposes,  and 

reeting.  j^^  been  consequently  from  time  to  time  manured.    Water  was 

piped   from  the   "  abstraction  reservoir "  by  "  Conduit  No.  1," 

specified  in  Section  10  (b)  of  the  Order  (not  quoted),  and  which 

consisted  of  ordinary  field  tile  drains,  to  a  well  in  the  engine 

shed  at  the  pumping  station,  whence  the  water  was  pumped  to  a 

water-tower  for  distribution  by  gravitation.     In  addition,  water 

from  the  above-mentioned  ditch  was,  I  understand,  directly  piped 

to  the  well  at  the  pumping  station,  it  having  been  found  that  two 

supplemental  shallow  surface  wells,  sunk  close  to  the  ^'  abstraction 

reservoir"   {see   map),    furnished  water   that   proved    brackish. 

These  supplemental  wells  were  in  fact  never  used  for  purposes  of 

supply. 

After  the  severe  and  unmitigated  condemnation  of  this  marsh- 
collected  water  in  1896  by  Sir  E.  Frankland,  the  Company  sought 
to  improve  their  supply.  They  therefore  shifted  their  "  abstraction 
reservoir "  to  the  innei^  side  of  *'  the  western  boundary  wail  of 
the  Aldeburgh  Park  Estate,"  whereas  the  old  source  of  supply 
abutted  upon  the  miter  side  of  that  wall. 

The  Water  Company  in  doing  this  encountered  no  objection 
from  the  Corporation  of  Aldeburgh,  who  were  in  each  case  the 
ground  landlords.  By  a  lease,  dated  March  18th,  1871,  the 
Corporation  granted  the  Company  one  acre  of  land  on  their 
grazing  marshes,  for  150  years  from  March  25th,  1860,  for  the 
purpose  of  a  reservoir.  This  was  in  addition  to  two  other  pieces 
of  land  amounting  to  la.  17r.  23p.  on  the  Aldeburgh  Park  Estate, 
granted  by  a  similar  lease  for  a  pumping  station  and  a  water 
tower.  No  part  of  the  above  estate  had  then  been  sub -let  by  the 
Corporation.  The  old  "  abstraction  reservoir  "  was  contained  in 
the  one-acre  site  above-mentioned.  As  to  the  site  of  the  new 
*' abstraction  reservoir"  the  Water  Company  have  acquired  the 
interest  in  a  plot  of  la.  Ir.  25p.  adjacent  to  their  pumping  station 
on  the  Aldeburgh  Park  Estate  from  the  Aldeburgh  Land 
Company,  who  hold  it  from  the  Corporation  at  a  nominal 
(peppercorn)  rental.  According  to  the  Town  Clerk,  the  Company 
shifted  their  "abstraction  reservoir"  to  the  new  site  without 
consulting  or  informing  the  Corporation,  and  the  works  were  in 
progress  before  the  Corporation  were  even  aware  of  the  change 
that  was  being  effected.  The  pumping-station  and  the  water- 
tower  remain  as  before. 

The  present  works  of  the  Aldeburgh  Water  Company  consist 
of : — 

(A.)  Collecting  Reservoir. 
(B.)  Filtration  Chamber. 
(C.)  Pumping  Well. 
(Z>.)  Engine  Hou£e. 
(E.)  Water-tower. 
These    are    all    close    to    each   other  and   situated   on  rising 
ground  west  of  and  behind  the  main  portion  of  the  town  of 
Aldeburgh,  about  30  chains  distant  from  the  sea  and  60  from  the 
tidal   river  Aide.     From    the  water- works    the    ground    slopes 
somewhat  abruptly  westward  towards  the  marsh  which  intervenes 
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between  them  and  the  river.  Northward  the  ground  gradually  app.jlno 
rises.  On  the  east  the  ground  rises  rather  precipitately  and  forms  on  the  wai 
a  plateau  overlooking  the  main  part  of  the  town.  iiSJS^ 

{A.)  Collecting  refiervnir, — ^This  is  a  receptacle  loosely  boarded  fSJitS^ 
over  with  planks,  the  sides  being  formed  of  concrete  and  the  base 
of  the  white  or  Coralline  Crag.  The  base  of  the  reservoir,  which 
ts  0*15  feet  below  Ordnance  Datum,  is  13  feet  from  the  surface  of 
the  ground  at  its  easterly  end  and  8  feet  from  the  surface  of  the 
ground  at  its  westerly  end ;  the  ground,  as  I  have  said,  here 
sloping  from  east  to  west.  Its  dimensions  are :  62  feet  long, 
33  feet  wide,  and  the  walls  are  of  the  same  height  ail  round, 
viz.,  7  feet.  It  is  capable  of  containing  some  88,795  gallons ;  but 
this  maximum  water  capacity  is  rarely  if  ever  realised.  At  my 
visit  the  depth  of  water  was  2  feet  8  inches,  and  I  am  informed 
that  the  normal  depth  of  water  is  2  feet. 

(-B.)  Fiitraium  chamber, — ^This  is  a  small  concrete  receptacle, 
covered  by  a  stone  slab,  intervening  between  the  collecting 
reservoir  and  the  pumping  well.  It  forms  duplicate  channels, 
each  of  which,  measuring  11  feet  x  4  feet,  is  furnished  with  a 
filtering  screen,  through  which  a  portion  of  the  water  passes 
horizontally..  Each  screen  is  2  feet  vidde  x  2  feet  6  inches  long  x 
2  feet  deep,  perforated  by  small  openings,  about  \  inch  in 
diameter,  and  containing  three  layers  of  gravelly  material,  the 
first  (nearest  to  the  collecting  reservoir)  coarse,  the  second 
medium,  and  the  third  fine.  The  amount  of  material  in  each 
section  of  filter  is  nearly  equal,  that  in  the  coarse  section 
somew^hat  predominating. 

The  partial  filtration  thus  described,  and  which  cannot  be 
regarded  as  in  any  sense  adequate,  was  an  after  thought,  not 
having  been  established  until  the  spring  of  1898,  some  months 
after  the  rest  of  the  works  had  been  inaugurated. 

( (7.)  Pumping  well, — This,  which  is  circular  in  shape  and  nine 
fest  in  diameter,  has  its  bottom  composed  of  cement  concrete,  and 
its  sides  of  loosely  placed  bricks,  which  are  neither  cemented 
internally  or  puddled  externally. 

(Z>.)  Engine  liouse. — This  contains  a  modem  and  apparently 
efficient  six- horse  power  steam  engine. 

{E.)  Water-tower, — The  water  is  pumped  from  the  circular 
well  to  a  brick  water-tower  on   the  summit  of  adjacent  high 
ground.    This  tower  contains  a  cast-iron  tank,  21  feet  x  21  feet  x 
4  feet,  and  holding  therefore  some  10,000  to  11,000  gallons.   From 
this  tank  the  water  descends  by  gravitation  to  the  town. 

It  is  computed  that  three-fourths  of  the  inhabitants  of 
Aldeburgh,  which  are  estimated  at  about  2,300  in  the  non-visitors' 
season,  consume  the  water  supplied  by  the  Company.  I  am 
informed  that  pumping  does  not  take  place  regularly,  but  only  as 
required.  When  the  level  of  the  ^\'ater  in  the  service  tank  falls  to 
within  18  inches  of  the  bottom,  pumping  is  practised  until  the 
tank  is  again  full.  The  collecting  reservoir  is  said  to  be  never 
emptied  by  the  pumping  that  is  practised,  But  I  learned  that, 
during  the  construction  of  the  pumping  well,  this  reservoir  was 
on  one  occasion  entirely  emptied  by  twenty  minutes'  continuouj 

wea  I  2 
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A.  No.  11.   working  of  a  6-inch  portable  centrifugal  pump.    Since,  therefbre, 

iieWftter     ^^^^  reservoir  holds,  at  its  maximum,  some  88,000  gallons,  and 

Jyo'  since  some   1,700    people    habitually    consume    the    water,    its 

by^r.**°"  maximum  contents  are  equal  to  less  than  two  days'  consumption 

wing.  (at  30  gallons  per  head  per  day).      When,  as  during  the  summer 

season,  visitors  to  Aldeburgb  double   the   population,   pumping 

must — seeing  that  the  service  tank  holds  only  some  10,000  gallonB 

— be  frequently  resorted  to.     At  such  times  it  is  highly  probable 

that  the  collecting  resers'oir  must   be  pumped   to    exhaustion, 

unless,  of  course,  the  pumping  well  receives  much  soil   water 

directly  through  its  pervious  walls. 

Coming  now  to  the  question  of  the  actual  source  of  this  public 
water  supply,  it  may  first  be  mentioned  that  locally  the  wat«r  in  the 
collecting  reservoir  is  spoken  of  as  impounded  "  spring  water,** 
and  that  the  source  is  vaguely  indicated  as  "  the  high  land  "  north 
of  the  water- works.  There  seems  to  be  no  particular  reason  for 
the  view  that  the  water  is  "  spring  water  "  beyond  the  fact  that  it 
has  been  noticed  to  "bubble  up"  in  the  collecting  reservoir.  And 
the  view  as  to  its  supposed  source  from  **  high  land "  was  not 
supported  by  any  observed  facts.  There  seems  no  reason  to  regard 
this  water  as  other  than  "  Crag  water,"  i.e.,  the  ordinary  subBoil 
or  ground  water  of  the  Coralline  Crag  formation.  This  view'ig 
supported  by  observations  of  the  levels  of  water  in  certain  wellfl  in 
the  Coralline  Crag  in  the  neighbourhood  of  the  waterworks. 
Passing  from  north  to  south,  for  instance,  the  level  above 
Ordnance  Datum  of  the  water  in  wells  sunk  into  the  Cnig  tended 
to  diminish  as  the  site  of  the  water-works  was  approached. 
Thus,  at  Brick-kiln  Farm  {see  map),  where  the  ground  is  26*77 
feet  above  Ordnance  Datum,  the  well-water  level  is  3  feet  above 
Ordnance  Datum ;  whilst  at  Station  Row,  20*50  feet  above 
Ordnance  Datum,  the  well-water  level  was  1  foot  above  Ordnance 
Datum.  At  the  site  of  the  waterworks  the  surface  is  some  10  feet 
above,  and  the  bottom  of  the  collecting  reservoir  015  feet  below, 
Ordnance  Datum.  Dr.  Thresh,  too,  in  his  report  of  the  analysifl 
of  the  water  on  June  27th,  1898  (Appendix  D),  speaks  of  the  water 
as  "  derived  from  the  Coralline  Crag,"  and  compares  it  with  other 
"  subsoil  waters." 

The  Coralline  Crag  is  found  at  or  near  the  surface  in  several 
patches  in  Suffolk,  but  the  "  main  mass  "  of  it  is  in  the  vicinity  of 
Aldeburgh.  This  formation  rests  directly  upon  the  London  Clay, 
whether  horizontally  or  with  a  progressive  dip  N.N.E.  is  disputed 
by  geologists.  As  to  its  composition,  the  older  view  of  Prestwich 
regarded  it  as  made  up  of  some  eight  zones,  but  later  field 
observation  has  restricted  these  to  two,  'viz.,  an  upper  zone  of 
"ferruginous  rock"  and  a  lower  of  "shelly  sand"  (Harmer).* 
Both  the  depth  at  which  it  is  reached  and  the  thickness  of  the 
Coralline  Crag  are  variable.  It  is  met  with  at  depths  below  the 
superficial  soil  varying  from  5  feet  to  20  feet,  though  the  average 
depth  appears  to  be  about  8  feet,  as  at  Ipswich  (Prestwich),t  and 
near  Aldeburgh  (Reid).J  X&  to  its  thickness,  the  accounts  given 
by  authorities  that  I  consulted  vary  considerably.  The  range 
appears  to  be  between  30  feet  and  76  feet,  though  Mr.  Whitaker 

•  "Proc.  Geolog.  Aasoo.,"  November,  1898.      f  Qnart.  Joum.  Geol.  Soc.,  1S71. 

X  "  Pliooene  deposita  of  Britain." 
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places  it  as  from  40  feet  to  60  feet.    But  the  most  recent  observa-   Art.  A. 
tion  is  that  of  Mr,  Harmer,  who,  as  a  result  of  an  excursion  on^^T^ 
organised  by  Mr.  Whi taker  and  himself  in  the  summer  of  1898,  8nppiy« 
attributes  to  the  section  of  jthe  Coralline  Crag  at  Aldeburgh  a  sea^^ 
thickness  of  some  75  feet.    There  seems  little  doubt,  therefore,  Bw«etin 
that  the  Coralline  Crag  is  of  considerable  thickness  at  the  site  of 
the  collecting  reservoir,  and  that  the  bottom  of  this,  being  only 
some  10  feet  from  the  surface  of  the  ground,  is  at  a  great  distance 
above  the  London  Clay.     In  the  circumstances  there  can  hardly 
be  here  any  question  of  springs  in  the  Coralline  Ci*ag,  thrown  up 
by  the  underlying  London  Clay.    The  water,  as  said  before,  must 
be  regarded  as  subsoil  water,  and  nothing  else.     The  "  bubbling 
up,"  upon  which  so  much  local  stress  was  laid,  in  favour  of  the 
"  spring  water "  view,  is  to  be  referred,  not  to  the  uprising  of 
spring  water,  but  to  the  inflow  of  the  subsoil  water  to  the  collect- 
ing reservoir,  more  or  less  accelerated  during  depletion  of  this 
reservoir  by  the  operations  of  pumping. 

It  will  be  noticed  that  the  bulk  of  the  Coralline  Crag  at 
Aldeburgh  is  below  sea  level.  It  extends  underneath  the  whole 
of  the  shingle,  and  forms  the  bed  of  the  foreshore  ;  an  important 
fact,  as  will  be  seen  later.  The  structure  of  the  Coralline  Crag 
may  be  briefly  defined  as  a  "shelly  sand,  with  thin  bands  of  crystal- 
line limestone,  overlaid  by  soft  yellow  rock  containing  bryozoa  or 
oorallines  "  {see  Memoirs  of  Geological  Survey). 

As  far  as  I  could  gather  from  local  evidence  as  to  borings,  the 
Coralline  Crag  at  the  site  of  the  waterworks  is  found  at  a  depth  of 
^ibout  6  feet  to  7  feet  below  the  surface,  a  red  loamy  sand  inter- 
^vening.  There  can  be  no  doubt,  therefore,  that  the  superficial  soil 
1.S,  like  this  formation,  distinctly  porous,  and  that  both  would 
sillow  the  passage  of  liquid  matter  downward  through  them  with 
^reat  facility. 

As  to  the  surroundings  of  the  Aldeburgh  waterworks,  and  to 
the  circumstances  of  the  gathering  ground  from  which  the  water 
is  derived.  This  gathering  ground  may  be  regarded,  since  the 
water  is  derived  from  the  Coralline  Crag,  as  to  all  intents  and 
purposes  co-extensive  with  the  portion  of  the  "  main  mass "  of 
this  formation  situated  at  Aldeburgh.  The  Coralline  Crag  here  is 
of  an  irregular,  straggling  shape,  its  longest  axis,  from  north-east 
to  south-west,  being  about  one  mile  and  a  quarter  in  length.  The 
new  collecting  reservoir  is  placed  almost  at  its  southern  extremity. 
Most  of  the  Coralline  Crag  here  is  devoid  of  superincumbent 
strata,  but  on  the  west,  north,  and  east  it  is  covered  by  patches  of 
Red  Crag,  which  in  turn  are  partly  overlaid  in  these  directions 
by  strips  of  Chillesford  Clay  {nee  map  annexed,  where  the  forma- 
tions are  coloured).  Its  eastern  portion  is  partly  overlaid  by 
glacial  drift. 

The  inhabited  portions  of  Aldeburgh  are  situated  geologically 
upon  strata  as  follows  : — 

(1.)  Coralline  Crag  uncovered  by  other  strata  (coloured 

brown  in  map). 
(2.)  Coralline  Crag  covered  by  Red  Crag  (coloured  red  in 

map). 
(3.)  Coralline  Crag  covered  by  Red  Crag  and  Chillesford 

Clay  (coloured  grey  in  map). 
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pp.  A.  No.  11.  (4.)  Coralline  Crag  covered  by  Glacial  Drift  (coloured  pink 

DfiMWftter  in  map). 

ggJJfL^^  (a.)  At  the  extreme  no  th  and  west. 

m ;  v5rur.  (b.)  At  the  east,  comprising  the  main  part  of  the  town 

''•*^*"«  feeing  the  sea. 

It  will  now  be  convenient  to  refer  to  the  circumstances  of 
excrement  disposal  and  drainage  obtaining  at  inhabited  dwellings 
sitnated  upon  each  of  the  above  formations. 

First,  then,  as  to  (1)  above,  Coralline  Crag  coloured  brown  in 
map.     Within  a  few  yartls  of  the  pumping  well  and  the  collecting 
reservoir  is  the  Waterworks  Cottage.    Here  is  a  garden  manured 
by  the  contents  of  a  pail-<;loset.    Until  recently,  household  slops 
were  thrown  on  the  garden,  too  ;  but  now  these  are  piped  from  a 
slopstone  gulley  to  an  adjoining  ditch.     A  little  north  is   the 
Stableimtn^s   Cottage,     Here  there   is  a  manure  heap,  and   the 
garden  is  manured  by  the  refuse  of  pig-styes  and  the  solid  matter 
from  a  large  brick  cesspool.    This  is  not  emptied  more  frequently 
than  twice  a  year,  and  the  liquid  contents  meanwhile  soak  away 
into  the  ground.     North-west  of  this  are  Workhouse  Cottiiges^  a 
group  of  several  old  and  dilapidated  cottages,  the  property  of 
Aldeburgh  Corporation.     I  found  here  a  huge  ash  heap  containing 
decomposing  animal  and  vegetable  matter.     Domestic  slops  are 
thrown  by  hand  on  the  ground  around  the  cottages.     Excrement 
is  disposed  of  in  rude  privy  pits,  the  liquid  contents  of  which 
find  their  way,  after  traversing  a  small  portion  of  garden  ground, 
to  a  ditch  which  feeds  the  dykes  in  the  neighbouring  Aldeburgh 
Marsh.     The  above  cottages  and  the  dit<^h  which  receives  liquid 
matter  from  the  privies  are  a  few  yards  from  the  elongated  ditch 
spoken   of  earlier  as  feeding  the   old   "abstraction    resenoir" 
{see  p.    ).     North-east  of  these  cottages  is  ForthatnpUm  Place^  a 
row  of  nine  houses,  from  which   the  contents  of  haud-flushed 
water-closets  and  domestic  sewage  from  slopstone  gulleys  are 
delivered   into   large  deep  brick  cesspools,   most  of  them   un- 
cemented  and  un ventilated.    The  bricks  composing  these  cesspools 
are  laid  dry,  and  not  rendered  in  mortar.    There  are  in  all  five 
such   cesspools  sening    the    nine    houses,    situated    at    various 
distances  behind  them.     Their  construction  allows  soakage   of 
liquid  filth  into  the  surrounding  soil ;   as  matter  of  fact,  they 
appear  to  be  emptied  at  irregular  and  wide  intervals.     Station 
hoWy  a  little  north   of  Fort  ham  pton   Place,   comprises    in    all 
23  houses.     There  is  no  drainage  here  at  all.     Slop  water   is 
thrown  upon  garden  allotments  on  the  opposite  side  of  the  road. 
Ordinary  cesspit  privies  are  provided,  one  for  each  house  at  the 
end  of  each  back  garden.     These  privy  pitti  are  rude  uncemonted 
receptacles,  constructed  usually  of  brick.    They  are  emptied  at 
irregular  intervals,  and  their  contents  are  allowed  to  soak  away 
into  the  soil.    West  of  Station  Row  is  Aldeburgh  Hall  Farm, 
where  there  are  three  large  fold-yards  containing  much  liquid 
filth  and  manure.     A  stagnant  duck-pond  at  this  farm  receives 
the  drainage  from  pig-styes,  as  well  as  much  surface  washing  and 
liquid  percolation  from  adjacent  maniu-e  heaps.    House  refuse  is 
stored   here    in  an   uncemented   large  open  brick    ash-pit,   the 
bottom  of  which  is  below  the  level  of  the  ground.     Excrement  is 
stored  in  two  large,  deep,  uncemented  and  unventilated  cesspools 
within  30  feet  of  the  farmhouse ;  these  receive  also  much  slop 
M-ater  directly  pij)ed  to  them.      Removal  of  their  contents   is 


135 

infrequent,  and  soakage  of  liquid  from  them  into  the  soil  is  very   app.  a.  Na 
probable.  ^^  theWa* 

Other  habitations  on  this  geological  area  are  New  Cottage  at  Supply  of 
the  northern  part,  and  Convalescetit  Cottage  and  Kersi^y's  folly  sia;  bJ^T 
near  the  centre.    At  the  first  two  of  these  there  are  cesspools  of  Sweeting.  * 
the  kind  mentioned  above,   whilst  at  the  latter  the  old  ruc'e 
cesspit    obtains.      These    receptacles    are    all    unsatisfactory   in 
construction  and  are  imperfectly  scavenged. 

Next,  as  to  (2)  or  the  Red  Crag  overlying  the  Coralline  Crag 
(coloured  red  on  map).  It  will  be  convenient  to  consider  here 
the  houses  on  the  Ald^hurgh  Park  Estate,  some  of  which  are 
placed  on  this  formation,  though  others  are  on  the  remaining 
formations  (3)  and  (4),  viz.,  the  Chillesford  Clay  and  the  Drift. 
These  houses  consist  of  nine  superior  class  private  residences,  two 
of  them  semi-detached,  the  others  detached,  placed  north,  east, 
and  south  of  the  Aldeburgh  Waterworks,  and  within  some 
3(K)  yards  of  those  works.  They  are  provided  with  cesspools 
varying  from  one  to  three  in  number,  and  altogether  there  are 
some  thirteen  of  these  on  the  estate.  The  general  character  of 
these  cesspools  is  that  of  large  and  deep  pervious  receptacles. 
They  are  constructed  of  ordinary  bricks  laid  drj',  not  rendered  in 
cement  or  mortar.  Most  of  them  are  unventilated.  Some  are 
provided,  on  the  drains  delivering  to  them,  with  cemented  catch- 
pits,  which  tend  to  retain  the  more  solid  matters.  I  had  one 
cesspool  opened,  viz.,  that  serving  Nos.  3  and  4  Westfields  ;  it  was 
26  feet  9  inches  deep  and  4  feet  in  diameter.  The  **  cateh-pit " 
belonging  to  this  cesspool  measured  6  feet  in  all  directions  and 
was  full  of  solid  matter,  whilst  the  ce^pool  which  received  its 
overflow  contained  13  feet  of  reeking  and  offensive  liquid  filth. 
I  had  another  cesspool  at  No.  6  Westfields  opened  which  was 
18  feet  deep.  This  also  was  provided  with  a  catch-pit,  the 
overflow  from  which  passed  to  the  cesspool.  At  my  visit  this 
cesspool  contained  very  foul-smelling  liquid  matter.  The  depth 
of  another  of  the  cesspools  on  the  Aldeburgh  Park  Estate  is  said 
to  be  16  feet.  As  regards  levels,  the  bottom  of  the  cesspool  at 
Nos.  3  and  4  Westfields  is  about  one  foot  above  Ordnance  Datum, 
and  the  bottom  of  that  at  No.  6  Westfields  is  some  3  feet  above 
Ordnance  Datum.  As  stated  before,  the  base  of  the  collecting 
reservoir  is  0*15  feet  below  Ordnance  Datum. 

It  is  thus  seen  that  the  bottoms  of  these  cesspools  are  generally 
at  an  appreciably  higher  level  than  the  bottom  of  the  collecting 
reservoir.  Consequently,  liquid  filth  from  these  and  similar 
cesspools  on  the  Aldeburgh  Park  Estate  must  pass  into  the  water 
of  the  Coralline  Crag,  and  may  subsequently  be  impounded  in  the 
Water  Company's  collecting  reservoir.  Though  details  are  given 
above  of  only  two  cesspools  on  the  Aldeburgh  Park  Estate,  the 
conditions  surrounding  the  others  are  not  materially  different. 
Only  one  cesspool  on  the  estate,  viz.,  that  at  a  new  house  south  of 
the  waterworks,  can  be  said  to  be  constructed  in  accordance  with 
modem  requirements  as  to  imperviousness. 

The  only  other  habitations  on  formation  (2),  excluding  present 
Consideration  of  the  southernmost  part  of  the  town  proper  and  a 
/ew  outlying  houses,  are  Brick-kiln  Farm  in  the  north  and  Red 
Gouae  in  the  north-west.  Much  the  same  general  conditions 
obtain  at  these  farms  as  at  Aldeburgh  Hall  Farm,  previously 


■  "■   deBcril>ed,  witli  rettpect  to  the  stnte  of  the  fold-yanle  and  as  to 
lewiitor    sewage  dieposal  generally.    At  Red  House  there  are  two  cesBpoola, 
bnnrti-on-  "'"tit'h  communicate  with  each  other,  one  of  which  retains  the 
J>yl)r.       solid  matters,  whilst  the  other  receivee  liquid  overflow  from  the 
first,  which  is  dow  and  again  pnDiped  directly  on  to  the  land. 

Coming  now  to  (3),  or  the  Chillesfurd  Clay  overlying  the  Red 
Crag  (coloared  grey  in  map"),  and  omitting  for  the  present  a  few 
honaes  at  the  sonthem  portion  of  the  town  proper,  the  only 
habitation  directly  sittialed  on  the  Ohillesfortl  Clay,  in  addition  to 
some  of  Ihe  Aldebnrgh  Park  Estate  houses  already  mentioned,  is 
the  Brickwork.'*  Cott'ij;i;  adjacent  to  the  Hall  Farm  Brickworka. 
Here  the  old  privy  pit  obtains,  which  consists  of  a  simple  hole  in 
the  ground  covered  over  by  wooden  planks.  Its  contents  arc 
applied  from  time  to  time  to  th»  garden,  which  also  receives 
domestic  slops  which  are  thrown  on  to  it. 

Finally,  (4),  .is  to  the  houses  on  the  Glacial  Drift  overlying  the 
Coralline  Crag  (colonred  pink  in  map) : — Those  comprised  in 
4  (a)  are,  on  the  north,  Wartvn  House  and  Tuleijraph  Cuttaga,, 
and  on  the  west,  Wateriiuj  House.  Excrement  disposal  is  effecl 
here  by  the  unsatisfactory  cesspitB  of  the  sort  previously  described 
in  connection  wilh  the  cottages  placed  on  the  other  formations 
mentioned. 

As  for  4  (li),  viz.,  the  Glacial  Drift  overlying  the  Coralline  Crsg 
east  of  the  waterworks,  among  possible  sources  of  pollution  of 
the  water  of  the  snbsoil  are  the  following : — Churchyanra  Fartn, 
where  there  are  foM-yardw  containing  a  large  amount  of  liquid 
Slth,  where  the  slop  water  is  piped  to  the  vault  of  a  badly* 
constructed  cesspit,  and  where  a  dnck-pond  receives  abundance  ot 
surface  washing ;  the  Brewery,  close  to  this,  where  there  are, 
three  brick  cesspools,  all  of  them  iincemented  and  unventilated,  ^ 
and  only  emptied  at  irregular  intervals,  and  where  two  open  "soak- 
pits  "  receive  slop  water  and  urine  respectively ;  Lee  Road  and 
The  Tt'rran;  where  of  a  total  of  some  fifteen  cesspools  only  three, 
according  to  the  Borough  Surveyor,  have  any  pretensions  whatever 
to  proper  construction,  the  others  being  so  constructed  and 
arranged  and  emptied  so  irregularly  as  to  facilitate  soakage  of 
their  contents  into  the  soil. 

The  almve  and  other  places  similar  to  them  may  be  looked  upon 
as  sensibly  contributing  to  pollution  of  the  Coralline  Crag  snbsoU 
water.  But  there  is  yet  another  and  perhaps  more  important 
source  of  pollution  of  the  water,  which  is  impounded  in  the  new 
collecting  reservoir  of  the  Aldeburgh  Water  Company. 

It  has  been  before  stated  that  the  Coralline  Crag  extends 
underneath  the  whole  of  the  shingle  at  Aldeburgh,  and  forms  the 
bed  of  the  foreshore.  Held  (op,  cit.)  says  that  this  ta  the  only 
jilace  on  tho  coast  where  the  Coralline  Crag  has  been  found 
exposeil.  Now,  although  a  scheme  of  main  dminage  has  just 
lately  been  sanctioned  by  the  Board,  after  local  inquiry,  and  a  loan 
granted,  Aldeburgh  is  at  present  altogether  a  cesspool  town.  The 
Surveyor  informs  me  that  there  are  in  all  375  cesspools  there,  and 
that  only  li  are  properly  constructed  and  ventilated.  Nearly  the 
whole  of  Aldeburgh,  comprising  the  main  part  fronting  the  sea,  is 
built  upon  the  shingle,  and  the  majority  of  the  cesspools  of  the 
place,  which  are  almost  entirely  of  brick  construction  at  the  sides 
and  without  any  bottom,  are  sunk  directly  into  this  shingle. 
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These  Aldebnrgh  ce88i>ool8  are  from  14  feet  to  23  feet  deep,  and  App.A.ya> 
the  bottom  of  moet  of  them  is  only  from  4  feet  to  5  feet  above  on  the  w»t 
Ordnance  Datum.    They  are  in  a  manner  flubhed  out  by  the  tide,  5S3Sj^^ 
which  first  rises  in  them   and  then   falls,  taking  the  cesspool  Sea ;  ^%^ 
contents  with  it.    This  method  of  sewage  dispoeeil  has  hitherto  ^^•^*"* 
received  considerable  local  approbation,  especially  amongst  those 
ratepayers  who  object  to  the  cost  of  main  drainage.     However 
apparently  convenient  such  a  system  may  have  been,  there  seems 
little  doubt  that  complete  transport  of  cesspool  contents  into  the 
sea  is  not  readily  effected.     High-water  mark  being  only  8  feet 
above  Ordnance  Datum,  and  the  cesspools  being  bottomless,  their 
contents  must  constantly  be  mingling  with  the  shingle.     Since, 
therefore,  the  Coralline  Crag  is  immediately  below  the  shingle 
and  is  porous,  that  formation  must  in  turn  become  contaminated 
with  cesspool  filth.    The  natural  trend  of  the  subsoil  water  in  the 
Coralline  Crag  hereabouts  is,  it  is  true,  generally  towards  the  sea. 
But  it  is  very  probable  that  this  subsoil  water  becomes  tide-locked 
and  dammed  back  at  high  tides,  and  its  exit  to  the  sea  prevented. 
In  this  case,  the  bottom  of  the  collecting  reservoir  at  the  water- 
works being  below  Ordnance  Datum,  the  frequently  repeated 
pumping  operations,  such  as  are  apt  to  be  carried  on  at  the  works, 
must  tend  to  produce  a  cone  of  exhaustion,  and  so  encourage 
passage  of  Crag  water,  polluted  by  soakage  of  filth  from  the 
shingle,  to  the  Water  Company's  pumping  well. 

In  a  word,  in  view  of  the  facts  tending  to  indicate  that  the 
contents  of  the  new  collecting  reservoir  must  be  often  well  nigh 
exhausted,  especially  during  the  visitors'  season  at  Aldeburgh,  it 
is  not  improbable  that  this  reservoir  and  the  pumping  well,  at 
such  times  of  exhaustion,  receive  polluted  subsoil  water  of  the 
Coralline  Crag,  passing  towards  them  from  the  region  between  the 
reservoir  and  the  sea. 

The  above  argument  will  equally  apply  to  the  cesspools  at  the 
south  of  the  main  part  of  the  town,  belonging  to  houses  placed 
immediately  on  the  Red  Crag  (2),  and  the  Chillesford  Clay  (3). 
{See  map  for  colourings.)  For,  as  before  stated,  these  are 
superimposed  directly  upon  the  Coralline  Crag,  the  subsoil 
water  of  which  is  liable  to  pollution  from  the  town  cesspools 
generally. 

[Similarly,  the  surface  water  in  Aldeburgh  Marsh,  south  and 
west  of  the  waterworks,  is  dammed  back  and  held  up  by  the  high 
tides  of  the  tidal  river  Aide.  This  is  shewn  by  the  increased 
height  of  the  water  in  the  Marsh  dykes  during  the  high  tides, 
which  occur  as  a  rule  two  hours  later  than  the  high  tides  on  the 
coast,  the  Aide  having  a  circuitous  course  of  some  nine  miles  from 
the  back  of  Aldeburgh  to  its  entrance  into  the  sea  at  Shingle 
Street.  Inasmuch  as  the  Aldebargh  Marsh  is  composed  of 
alluvium  covering  London  clay,  no  question  arises  of  pollution  of 
the  new  reservoir  of  the  Water  Company  directly  from  the  river 
Aide.  But  there  is  no  doubt  that  the  old  *'  abstraction  reservoir  '* 
of  the  Company,  which,  as  before  related,  was  a  shallow  well  fed 
from  an  elongated  ditch  in  the  Marsh,  received  during  high  tides 
a  perhaps  not  insignificant  amount  of  surface  impurities  and  filth 
from  the  manured  grazing  grounds  of  Aldeburgh  Marsh.  Indeed, 
during  floods  at  the  latter  end  of  1897,  the  whole  marsh  was 
covered  by  4  feet  of  water.] 


13S 

A».  Aj^o.li.  The  foregoing  view  as  to  risk  of  pollntion  of  the  Company's 
On  the  Water  collecting  reservoir  and  pumping  well  by  cesspool  filth,  whether 
^S£anph'H>n-  ^^^  *^®  receptacles  of  the  class  found  in  the  main  part  of  the 
Seft;^i)r.  town — namely,  those  cesspools  sunk  in  the  shingle  of  the  fore- 
SweMing.  shore — or  from  cesspools  of  outlying  houses  or  groups  of  houses 

closer  to  the  waterworks,  as  the  Aldeburgh  Park  Estate,  was 
locally  challenged  on  the  ground  that  the  water  in  the  Crag  is 
effectually  cut  off  from  these  and  other  sources  of  pollution  by  an 
extensive  and  horizontal  **band  of  clay"  underlying  all  these 
cesspools.  On  examining  into  this,  and  consulting  authorities  at 
the  Geological  Survey  Office,  I  found  that  the  clay  referred  to  was 
the  "  Ohillesford  Clav."  At  best  this  is  here  a  thin  and  non- 
persistent  layer ;  the  Ohillesford  Clay  around  Aldeburgh  having 
been  eroded  and  superseded  by  later  gravels.  It  is  altogether  a 
localised  and  superficial  patch,  or  series  of  patches,  resting 
directly  here  on  the  Red  Crag.  It  can  therefore  in  no  sense  be 
considered  as  affording  any  protection  to  the  Crag  water,  which  is 
gathered  from  an  area  of  considerably  larger  extent  than  that 
locally  covered  by  the  clay  in  question.  Moreover,  where  it 
exists  in  the  inhabited  area,  as  at  a  small  portion  at  the  south  of 
the  main  part  of  the  town,  it  is  doubtless  pierced  by  some  of  the 
above  described  cesspools. 

It  should  be  added  that  many  of  the  fields  to  the  north  of  and 
at  higher  level  than  the  waterworks  are  heavily  manured, 
especially  where  root-crops  are  grown,  such  as  turnips  and 
mangel-wurzel.  And  a  field,  north-west  of  and  within  a  mil©  of 
the  waterworks,  used  as  the  town  "  tipping  place,"  receives  the 
contents  of  the  town  cesspools,  which  are  deposited  there  at 
irregular  intervals.  At  my  visit  there  was  a  considerable 
accumulation  of  semi-liquid  filth  at  this  place.  Up  to  a  recent 
date,  the  contents  of  the  town  ash-pits  were  also  tipped  there. 
Now,  however,  these  are  used  by  the  Surveyor  for  road-making 
purposes. 

To  briefly  sum  up  the  facts  elicited  during  the  inquiry  upon 
which  I  have  reported  above,  it  may  be  said  that  the  old 
source  of  the  water  supply,  which  was  condemned  in  1896  by 
Sir  E.  Frankland,  was  subject  to  manifold  pollutions,  and  was, 
moreover,  unguarded  by  any  filtration  whatever.  And  that  the 
new  supply,  whilst  professedly  "  spring  water,"  is  really  nothing 
more  than  water  soaking  through  the  superficial  soil.  Its 
gathering  ground,  coterminous  with  a  particular  geological 
formation  of  high  porosity,  is  a  much  polluted  subsoil,  con- 
taminated by  filth  products  from  cesspools,  cesspit-privies, 
fold-yards,  manured  fields,  manure  heaps,  pig-styes,  and  the  like. 
It  is,  moreover,  not  improbable  that  cesspool  impurities  of 
considerable  aggregate  quantity  find  entninee  to  the  waterworks 
from  the  polluted  shingle  of  the  foreshore,  owing  to  holding  back 
of  the  subsoil  water  by  high  tides,  aided  by  extra  pumping 
operations,  especially  during  the  visitors'  season.  It  may  indeed 
be  suspected  that  the  Aldeburgh  inhabitants  are,  in  a  manner  and 
on  occasion,  forced  into  drinking  their  own  diluted  sewage. 
Undoubtedly,  when  main  drainage  is  established  throughout 
Aldeburgh  and  the  cesspools  are  done  away  with,  there  will  be 
less  risk  of  dangerous  pollution  of  the  water-supply.  But  there 
will  then  be  even  greater  need  than  now  for  an  adequate  supply, 
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in  view  of  the  demand  there  will  be  for  proper  flushing  of  closets    afp.a.No.i 
and  of  sewers.    That  the  present  supply  is  inadequate  has  been   on theWate 
shewn,  and  the  evidence  bearing  on  this  may  be  supplemented  by  5if^^°h 
facts  brought  to  my  notice  as  to  frequent   complaints  by  the  8eatby5)r!° 
Corporation  officials  of  the  lack  of  sufficient  water  for  watering  tweeting. 
the  streets  during  the  summer  of  1898. 

The  inefficient  filtration  of  the  water  has  been  already  referred 
to,  with  note  that  the  method  adopted  was  but  an  after-thought 
of  the  Water  Company.  Confirmatory'  evidence  of  inefficient 
filtration  was  afforded  by  the  relation  to  me  of  instances  where 
*'  centipedes  "  and  other  low  forms  of  animal  life  had  appeared  in 
water  drawn  from  house  taps. 

Other  evidence,  pointing  to  serious  animal  organic  pollution  of 
the  water,  was  afforded  by  numerous  complaints  made  to  me  by 
inhabitants  that  the  water,  especially  when  heated,  gave  forth  a 
distinct  odour  of  sewage.  This  odour  had  at  times  proved  so 
nauseating  that  people  stated  to  me  that  they  had  abandoned 
the  practice  of  washing  in  warm  water  or  taking  hot  baths. 

In  addition  to  the  analysis  of  the  old  water  supply  by 
Sir  E.  Frankland  in  1896,  already  referred  to  and  reproduced  in 
Addendum  A,  there  is  given  in  Addendum  B  a  copy  of  an 
analysis  by  the  same  chemist  of  the  new  supply  in  January,  1898  ; 
and  in  Addendum  C  a  copy  of  an  analysis  by  Mr.  Cassal  of  the 
new  supply  in  July,  1898.  A  copy  of  Dr.  Thresh's  analysis  of 
the  new  supply  in  June,  1898,  is  reproduced  in  Addendum  D. 

In  comparing  the  conclusions  arrived  at  by  these  three  chemists 
after  analysis  of  the  new  supply  (see  Addenda  B.,  C,  D.),  it  will 
be  noticed  that  Dr.  Thresh  differs  entirely  from  Sir  E.  Frankland 
and  Mr.  Cassal  in  the  interpretation  he  places  upon  the  results  of 
his  analysis.  He  ascribes  the  high  proportion  of  chlorides  that  he 
found  to  "  free  diffussion  of  certain  of  the  saline  constituents  of 
sea-water,  especially  of  the  chloride  of  sodium  (common  Bait)"  ; 
though,  from  the  absence  of  chloride  of  magnesium  from  the 
saline  constituents  of  the  water,  he  denies  actual  admixture  with 
sea-water.  However  this  may  be,  it  is  to  be  noted  that  in  Dr. 
Thresh's  analysis  not  only  the  chlorides  but  also  the  total  solids 
and  the  nitrates,  when  reduced  to  the  same  standard,  are  very 
high  in  amount,  and  practically  the  same  as  in  the  other  two 
chemists'  analyses ;  that  the  large  quantity  of  organic  ammonia 
in  his  analysis  is  identical  with  the  average  of  Mr.  Cassal's  three 
samples  ;  and  that  the  high  proportion  of  oxygen  absorbed  from 
permanganate  in  his  analysis  is  almost  identical  with  Mr.  Cassal's 
average  (spc  note  to  Addendum  D.).  To  my  mind,  these  positive 
facts  outweigh  the  mere  negative  value  of  the  absence  of  the 
bacillus  coli,  referred  to  by  Dr.  Thresh,  and  point  rather  to  an 
uniformly  suspicious,  if  not  dangerous,  water. 

Dr.  Thresh  gives  no  details  of  the  "  examination "  of  the 
**  source  "  of  the  water  which  lead  him  to  the  not  unfavourable 
opinion  he  gave  of  it ;  whether  or  not,  therefore^  he  submitted  the 
gathering  ground  to  the  "  adequate  inspection  "  which  Mr.  Cassal 
rightly  regarded  as  necessary  to  determinpe  the  question  of  the 
safety  of  the  Aldeburgh  water,  is  not  clear. 

The  facts  that  I  have  set  out  above  embody  the  result  of  such 
act^ial  phkrsical  inspection.     It  is  in  reference  to  these  facts  that 
the  chemical  data  of  the  several  analysts  must  be  interpreted. 
Addendum  E  compriseB  a  brief  note  as  to  rainfall. 


AtP.  a.  Ho.  11. 
OilUi«W>tai 

ewMtins. 


ADDEVDUM  A. 

Water  AnolyetH  Laborator?, 

"  The  TewB,"  Eei(fate,  Surrey. 
DEt.R  Sib,  2Sth  October,  1896. 

Herewith  I  enclose  rasulU  of  amtlyais.  chemical  and  bact«rioeoopic,  of  tlie 
eample  of  wat«r  collected  by  my  asei^tant,  Mr.  Biugeas,  at  Aldebnrg-h,  on  the 
16th  iuBtant,  Thia  water,  besidee  being  highlj  saline,  oontaios  a  Urge  qoaatity 
of  organic  matter,  and  exhibits  stFoug  evidence  of  previous  poUation  by  sewain 
or  o&er  animal  matter.  It  is  qait«  aoGt  for  dietetic  purpceee,  and,  being  very 
hard,  is  ageless  for  washing.  The  baoteriosoopio  eudoioatioQ  ia  oonfirmatory. 
The  sample  specially  collected  for  this  parpoae  oontained  450  microbes  per  cc, 
whilst  100  is  the  maximum  number  allowable. 

Henrt  C.  Caslbt,  Esq. 

Itetnlti  nf  aKulgiin  /-xjirei 
No.  of  sample  9,988, 

Total  solid  matters 

Organic  oarboD  

Organic  nitr<^en         


s  jiarts  per  lOOftOO. 

Aldeburgh,  October  16th,  1S36. 
95  00 


Nitrogen  as  nitrates  and  nitrites     

Total  combined  ritrogen       

Frevioua  sewage  or  animal  contamioation 
Chlorine  

■^«~  |?:SSS   :::    :::    ;;: 

Total      

Bemarks  : — Highly  turbid. 


1-456 
1-193 

14-210 

28-6 


ADDENDUM  B. 


BOEOUQH  OF  AIDEBUBGH. 

Water  Analysis  Laboraton, 

"  The  Yews,"  Eeigate, 
Dear  Sir,  January  2Snd!,  1898. 

HERrwiTH  1  enclose  reenlts  of  complete  analysis  of  a  sample  of  water 
collected  on  the  I2th  instant,  by  my  chief  assistant  (Mr.  W.  T.  Burgees),  from  a 
tap  supplying  Aid  cottages.  Althouiih  thi<  water  does  not  contain  an  excess  of 
organic  matter  it  ia  derived  from  very  impnre  sources,  and  a  small  proportion  o( 
the  organic  matter  is  of  animal  origin.  Indeed  about  one-eighth  of  the  wat«rb>s 
been  in  the  condition  of  average  London  sewage.  It  is  hard  but  not  eicessirely 
so.  Although  the  water  is  clear  the  filtration  had  not  been  bacterially  efficient 
for  the  sample  oontained  the  enormous  number  of  20,660  miorobea  per  co. 
(abont  20  drops),  100  per  o.o.  being  the  maximum  ntunber  usually  found  in 
efficiently  filtered  water. 
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ADDENDUM  C. 


PUBLIC  ANALYSTS  DEPARTMBNl. 

Charles  R  Cassal,  F.LC,  Public  Analyst. 
Town  Hall,  Mount  Street,  W.,  and 
101  Leadenhall  Street,  E.C. 

Town  Hall,  Kensington,  W., 

London,  15th  July,  1898. 
Report  on  the  analysis  of  three  samples  of  water  received  on  the  25th  June, 
1898,  from  C.  T.  Walrond,  Esq.,  C.E.,  and  respectively  labelled  : — 

I.  Aldeburgh  Water  Supply.    Sample  from  reservoir,  24th  June,  1898. 

II.  Aldeburgh  Water  Supply.    Sample  from  garden  tap  at  Mr.  Padd's 

house,  24th  June,  1898. 

III.  Aldeburgh  Water  Supply.    Sample  from  scullery  tap,  Sunnymeade, 
24th  June,  1898. 

I  certify  that  I  have  analysed  the  three  samples  of  water  above  referred  to, 
and  that  the  results  of  my  analysis  were  as  stated  in  the  appended  analytical 
reports,  which  are  intended  for  the  information  of  experts  should  necessity  arise. 
From  a  consideration  of  the  analytical  results  and  of  the  information  with  which 
I  have  been  supplied,  I  have  arrived  at  the  following  conclusions  : — 

The  three  samples  are  closely  similar  in  certain  respects,  but  in  others  they 
exhibit  differences  which  are  to  some  extent  accouuted  for  by  the  facts  as  to  the 
sampling.  The  amounts  of  total  solid  matter  in  Nos.  I.  and  II.  are  practically 
the  same,  being  slightly  lower  in  No.  II.  than  in  No.  I. ;  while  in  No.  III.  the 
amount  is  a  little  higher  than  in  Nos.  I.  and  11.  The  degrees  of  hardness  are 
the  same  in  all  three  samples,  and  the  amounts  of  oxidised  nitrogen  (nitrates) 
are  also  the  same.  The  amounts  of  organic  matter  contained  in  Nos.  I.  and  III. 
are  very  similar,  and  are  higher  than  the  amount  contained  in  No.  II.  The 
presence  of  the  microscopic  eels,  the  living  infusoria,  and  the  finely  divided 
mineral  suspended  matter  in  No.  III.  appears  to  bo  accounted  for  by  the  fact 
that  this  sample  was  taken  from  a  point  where  the  water  is  likely  to  have 
remained  stagnant.  No.  IT.  would  appear  to  represent  the  water  which  was 
being  delivered  at  the  time  of  sampling  to  the  greater  part  of  the  town,  and  the 
fact  that  it  is  of  rather  better  quality  than  No.  I.  is  no  doubt  due  to  the  effects 
produced  by  the  settlement  and  slight  filtration  to  which  I  understand  that  the 
water  is  subjected. 

No.  I.,  the  sample  from  the  reservoir,  which,  I  understand,  represents  the 
untreated  supply  at  the  time  of  sampling,  is  a  water  containing  a  high  amount 
of  total  solid  matter,  an  amount  decidedly  higher  than  is  desirable  in  a  water 
Hupplied  for  drinking  and  domestic  purposes. 

The  organic  matter  present  is  of  vegetable  ori$;in,  but  it  is  higher  in  amount 
than  is  desirable.  The  water,  however,  cannot  be  condemned  as  unfit  for  use 
upon  these  grounds. 

The  amount  of  "  nitrogen  as  nitrates  "  is  very  high  :  but  while  this  fact,  with 
respect  to  many  waters,  would  justify  grave  suspicion,  I  am  not  prepared  to 
assert,  in  view  of  the  evidence  before  me,  that  in  this  case  the  high  nitrates  afford 
serious  ground  for  alarm.  I  consider,  however,  that  the  point  is  one  which  calls 
for  searching  investigation  by  adequate  inspection  and  analytical  examination. 
No  evidence  is  afforded  of  the  existence  of  pollution  or  contamination  with 
matters  partaking  of  the  nature  of  sewage  at  present.  While  the  results  in  the 
case  of  No.  II.  appear  to  show  that  an  improvement  is  brought  about  by  the 
filtration  arrangement,  it  is  probable  that  more  satisfactory  results  could  be 
attained  by  the  introduction  of  a  more  effective  system  of  purification.  In  any 
case  the  supply  is  one  which  should  be  subjected  to  periodical  analytical 
examination. 

(Signed)        CHARLES  E.  CASSAL,  F.LC, 
Public  Analyst  for  Kensington,  St.  George's  Hanover  Square, 
Battersea,    High    Wycombe,    and    the    County   of    Lincoln 
(Administrative     Counties     of     Kesteven     and     Holland, 
Lincolnshire). 
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APP.  A.  No.  11. 


Analytical  Report. 
ALDEprSOB  WATKB  SUPPLY. 


Onith*Wat«r 

Sifpply  of 

Aldobuish-on- 

Rea;byOr.  Analytical  Report  upon  three  samples  of  water  received  on  the  25th  Jn 

Sweeting.  1898,  from  C.  T.  Walrond,  Esq.,  C.E.,  and  labelled  as  stated  below  :— 


Namber  and  Des^cription  of 
Samples. 

! 

!             (L) 
••  Sample  from 
Reservoir." 

1 

(IL) 

*'  Garden  tap, 

Mr.  Padd's  house." 

(HI) 
**  Scullery  tap, 
Sunnymcade.** 

Am>earance  in  a  2-ft.  tube— 

Fairly  clean. 

SUght  greenish  tint 

Appearance  in  a  3-rt.  tube- 
No.  IL 

» 

It 

Appearance  in  a  2-ft.  tube- 
No.  IIL 

Cloudy. 

»• 

Odour        

— 

Not  abnormal  (in  each  oaseX 

Taste         



Reaction 

Neutral 

Neutral. 

Neutral. 

Total  solid  matters     . . 

106*4 

106*4 

108*0  pts.  per  100.0C 

„     hardness.. 

28*0 

26*0 

36*0   \              . 

(a)  Permanent  hardness 

8'6 

8*6 

8*6     ., 

(6)  Temporary 

174 

17*4 

1^4     „ 

Chlorine  as  chlorides  . . 

25*5 

Zl'A 

ro    „ 

=  Chloride  of  sodium 

42*02 

4.=>16 

44*49    „ 

Nitrofren  as  nitrates    .. 

1*4 

1*4 

1*4      „ 

Oxygen  absorbed  from  Per- 

•714 

•571 

•743  „  permillic 

manganate  (at   90°  0.    in 

4  hours). 

Saline  ammonia 

06 

*022 

046  „ 

Organic 

'096 

058 

•072: 

Lead,  copper,  iron 

Absent 

Absent 

Absent 

Appearance    of     solids     on 

i^light  browning  in  each. 

ignition. 

Mtcroseopic  Examination  of  the  Suspended  Matters. 

No.  I.  A  little  flocculent  vegretable  matter.  A  few  diatoms.  Fragments  < 
Alga;  (water  weed).    Mineral  matter. 

No.  II.  Same  as  No.  I. 

No  III.  Flocculent  vegetable  matter.  Diatoms.  Much  finely  divided  minen 
matter.    Living  infusoria.    Living  anguillulae. 


Brmarks, 

Nitrites.    Absent  in  each  case. 
Phosphates.    Marked  traces  in  each  case. 

(Signed) 
Town  Hall,  Kensington,  W. ;  Town  mill. 

Mount  Street,  W. ;  101,  Leadenhall  Street,  B.C. 
London,  15th  July,  1898. 


CHARLES  E.  CASSAL,  F.I.C. 


ADDENDUM  D. 


Extracts  from  Report  and  Analysis  on  the  Aldbburgh  Public  Watei 
Supply  by  John  C.  Thresh,  Esq.,  M.D.,  D.Sc.,  D.P.H.  Cambridge 
M.O.H.  Essex  County  Council,  Fellow  of  the  Inntitute  of  Chemistry,  Membs 
of  the  Society  of  Public  Analysts,  Associate  Member  of  the  Society  o 
Waterworks  Engineers,  Editor  of  "Journal  of  State  Medicine,*'  Author  o 
''  Water  and  Water  Supplies,"  "  Protection  of  Underground  Waters,"  &o.,  &c 

County  Public  Health  Laboratory,  Chelmsford, 

June  27.  1898. 
On  the  22nd  June  I  visited  Aldeburgh,  and  examined  the  works  belonging  t 
the  Aldeburgh  Water  Company.  The  water  supplying  Aldeburgh  is  derives 
from  the  Coralline  Crag.  The  exposed  Crag,  not  having  a  very  large  area,  th 
flow  of  water  through  it  cannot  be  large.  This  permits  of  the  free  diffnsion  o 
certain  of  the  saline  constituents  of  sea  water,  especially  of  the  chloride  o 
sodium  (common  salt).    Hence,  the  chlorides  in  the  Aldeburgh  water  are  higb 


On  the  Water 
Supply  of 
AJaebtiri^-iii 
Sea ;  by  Xk*. 
Sweeting. 
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The  water  rifles  thronirh  the  bottom  of  a  flhallow  tank  or  resenroir  in  the  Crag.   iapp.  a.  No.  1] 

From  this  tank  it  passes  through  a  second  or  smaller  tank,  in  which  are  vertical 

sand  screens  or  filters,  into  the  pumping  well,  from  which  it  is  forced  through  a 

charcoal  filter*  into  a  tank  situated  on  a  tower  near  the  top  of  the  hill.    From 

this  tank  the  water  flows  by  gravitation  to  supply  the  town.    A  sample  of  water 

was  taken  directly  from  the  collecting  reservoirs  for  analysis,  and  at  the  same 

time  gelatine  plates  were  prepared  for  bacteriological  examination  after  due 

incubation.      The  result  of    the  chemical  analysis    is    appended.      A    special 

examination  was  made  for  the  bacillus  coll  in  both  the  filtered  and  unfiltered 

waters.    There  was  no  growth  at  the  expiration  of  48  hours.    As  no  bacillus  coli 

could  be  found,  there  was  no  indication  of  sewage  contamination.    The  nitrates 

present  were  not  excessive  compared  with  many  other  undoubtedly  good  gravel 

waters.    As  the  result  of  my  examination  of  the  source  of  the  water  itself,  I  am 

of  opinion  that  it  compares  very  favourably  with  the  best  subsoil  waters  of  the 

Eastern  Counties  in  organic  purity.    The  composition  of  the  saline  constituents 

of  the  water,  especially  the  absence  of  chloride  of  magnesium,  indicates  that  there 

ifl  no  actual  admixture  with  sea  water  at  the  site  of  the  waterworks. 

(Signed)        JOHN  C.  THRESH. 


Clear  and  colourless. 
62-8 


Results  expressed  in 
grains  per  gallon. 


Analysis  of  sample  of  water  taken  from  the  reservoir  over  the  springs  at 
Aldebun>h  Water  Company's  works  by  myself  on  June  22nd.  181>8  : — 

Physical  character      

(r/)  Total  solids       

(ft)  Nitric  nitrogen 

(r)  Chlorine  

A^  ILXaUJB    ...  ...  ...  ...  .< 

Hardness — temporary 

Hardness — total  

Sodium  carbonate       

Lead  and  iron  ... 
Free  ammonia  ... 

Organic  ammonia       

Oxygen  absorbed  in  4  hours. 
Result  of  bacteriological  examination — Bacillus  coli  sought  for  but  not  found. 

(Signed)        JOHN  C.  THRESH. 

Note  by  the  Reporter  (R.  D.  Sweeting).  —The  above  figures  of  (a),  (ft),  and  (c) 
reduced  to  *'  parts  per  100,000,**  and  compared  with  Cassal's  and  Frankland's  are 
as  follows  : — 


In  parts  per  million. 


Thresh. 


CaHsaL 


Frankland. 


(a)  Solids 
(fc)  Nitrates 
(c)  Chlorine 


89*7 

11 

25*5 


107*2  (average) 
1*4 
26*6 


94*0 

1\3 

28*9 


The  organic  ammonia  is  identical  with  the  average  of  Cassal^s  three  samples. 
The  oxygen  absorbed  from  permanganate  in  four  hours  is  '56  parts  per  million 
compared  with  'i}7  (average  of  Cassal's  three  samples). 

R.  D.  8. 


ADDENDUM  E. 


Note  as  to  Rainfall. 

No  data  as  to  rainfall  at  Aldeburgh  were  available.  But  my  late  colleague, 
Dr.  Airy,  of  Woodbridge,  fixes  the  average  annual  rainfall  at  this  place  at  23*4  indies , 
according  to  his  own  records.  He  regards  **  Rendlesham  Hall "  as  the  Suffolk 
station  most  nearly  comparable  with  Aldeburgh.  The  average  annual  rainfall 
here  is  24 '8H,  compared  with  24*75  at  Greenwich  (Symons  and  BiddeU). 

R.  D.  S. 


*  This  baH  since  been  abandoned.— RJ>.S. 
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Boroogb  of 

Cjiranrvon ;  by  For  some  years  past  the  unsatiefactory  nature  of  the 
'  '**  '"'■  Bnpplied  to  the  Borough  of  Carnarvon,  more  particalarly  its  liabili 
to  pollution  by  liquid  refuse  from  the  village  of  Rhyd-ddu, ' 
been  before  the  Board.  Attention  waa  called  to  this  liability 
pollution  of  the  Carnarvon  w'ater  supply  by  the  Medical  Officer 
Health  for  the  CamarTonshire  combined  districte  in  his  report  i 
Ihe  health  of  the  Borough  of  CarDan,'on  in  the  year  1893.  Id  1895, 
Dr.  Bruce  Low,  one  of  the  Board's  Medical  Inspectors,  visited  the 
Carnarvonshire"  combined  districts  and  reported  upon  sanitary 
progress  and  administration  in  the  districts.  In  his  report,  dated 
August  I9th,  lSy5,  a  short  account  was  given  of  the  Carnarvon 
water  supply,  and  it  was  shown  that  the  water  waa  liable  to  pollu- 
tion from  several  sources,  especially  by  liquid  refuse  from  the 
viltase  of  Rhyd-ddu,  by  f»cal  matter  from  privies,  and  by  liquid 
matter  from  cesspools  pertaining  to  various  dwellings  situated  in 
the  upper  part  of  the  valley  of  the  Gwyrtai,  from  which  river  the 
water  supply  is  derived.  Since  the  issue  of  Dr.  Low's  report 
Board  have  received  complaints  as  to  the  character  of 
Carnarvon  wattir  supply  from  private  individuals,  and  the  mat 
has  also  from  lime  to  time  been  referred  to  in  the  reports  of 
Fraser,  the  present  Medical  Officer  of  Health  for  the  Carnarvon- 
shire combined  districts.  The  Board  have  been  in  correspondence 
with  the  Gwyrfai  and  Glaslyn  Rural  District  Councils,  in  whosa 
districts  the  village  of  Bhyd-ddu  is  situated,  and  have  urged  them 
to  take  measures  for  dealing  with  the  sewera^  of  this  villa^  ao 
ns  to  prevent  the  pollution  of  the  river  Gwyrfai,  but  hitherto 
without  result.  On  December  28th,  1897,  the  Carnarvon  Town 
Council  wrote  to  the  Board  stating  that  nothing  had  been  done  by 
the  Gwyrfai  or  Glaslyn  Rural  District  Councils  for  the  sewerage 
of  Rhjd-ddu,  and  that  they  were  not  aware  that  they  could  them- 
selves do  anything  more  in  the  matter. 

Under  these  circumstances,  I  waa  instructed  to  make  an  inspec- 
tion of  the  gathering  ground  from  which  the  water  supply  in 
question  is  derived,  and  to  report  in  detail  as  to  the  exact 
conditions  under  which  the  waf*r  is  obtained. 

The  Water  supply  of  the  Borough  of  Carnarvon,  as  stated  above, 
is  derived  from  the  river  Gwyrfai.  The  valley  of  the  Gwyrfai 
forms  one  of  a  number  of  valleys  which  run  in  a  westerly  direc- 
tion from  the  Snowdouian  range  towards  the  Menai  Straits.  These 
valleys  are  nearly  parallel  to  one  another,  and  each  contains  one 
or  more  lakes.  On  the  north,  the  Gwyrfai  Valley  is  separated 
from  the  valley  of  tba  Seiont,  containing  lakes  Padam  and  Peris, 
by  a  mnge  of  raoontains  which  attains  a  height  of  from  l,fKX)  to 
2,000  feet.  On  the  south,  the  Gwyrfai  Valley  is  bounded  by  a 
range  of  mountains  of  nearly  equal  height,  by  which  it  is  separated 
from  the  valley  of  the  Llyfni  and  Ihe  two  lakrs  Llyniau  Nantyllef, 
At  the  head  of  the  Gwyrfai  Valley  are  the  sleep  western  slopes  of 
SnowdoQ,  forming  s  deep  hollow,  Cwm  Clogwyn,  ami  a  prolonga- 
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tion  of  the  central  ridge  of  Snowdon  in  a  south-westerly  direction,  afp.  a.  No.: 
There  is  thus  formed  a  watershed  which  is  sharply  defined,  and  q^ thecirouii 
which  is  situated  midway  between  the  villages  of  Rhyd-ddu  and  rtanceof  the 
Beddgelert.     The  valley  of  the  Gwyrfai  contains  two  lakes.    That  wJSfsupiai 
nearest  the  head  of  the  valley  is  Llyn-y-Qader  ;  that  situated  at  a  ^  ^«. 
lower  level  is  known  as  Llyn  Qnellyn.  It  is  with  thc^  water  issuing  Oarnarron;  i 
from  the  latter  lake  that  Carnarvon  is  supplied.    The  head  of  the  ^  whaaton. 
Gwyrfai  Valley  is  about  three  miles  wide,  and  Lyn-y-Qader  is 
situate  nearly  in  the  centre  of  it.     The  lake  is  nearly  circular  in 
shape  and  about  a  quarter  of  a  mile  broad.     From  this  lake  the 
Gwyrfed  issues  as  a  large  stream,  and  after  a  course  of  nearly  three 
miles,  passing  the  village  of  Rhyd-ddu  which  is  situated  on  its 
banks,  ^Us  into  Lake  Quellyn.    At  this  point  the  valley  narrows 
considerably  and  is  not  more  than  a  mile  and  a  half  in  width. 
Lake  Qaellyn  is  about  one  mile  in  length,  and  a  third  of  a  mile 
in  greatest  breadth.    From  this  lake  the  Gwyrfai  issues  as  a  fair 
sized  river,  and  after  a  course  of  about  12  miles,  falls  into  the 
sea  at  the  southern  extremity  of  the  Menai  Straits,  at  a  point 
four  miles  south  of  the  town  of  Carnarvon.     The  intake  for 
the  supply  of  the  Borouj^ch  is  situate  at  a  point  half  a  mile 
below  I^e  Quellyn,  and   6^  miles  distant  from  the  town  of 
Carnarvon.    At  the  intake  a  dam  has  been  constructed  in  the 
course  of  the  stream,  and  the  water  thus  held  up  flows  through  12 
copper  gauze  screens,  or  strainers,  directly  into  an  iron  pipe  by 
which  it  is  conveyed  to  a  reservoir  situated  at  Yspytty,  2^  miles 
from  the  town.    This  reservoir  is  of  2,780,000  gallons  capacity,  and 
from  it  the  town  is  supplied  by  gravitation.   There  is  no  filtration 
of  the  water.    The  supply  is  a  constant  one  ;  there  are  very  few 
storage  cisterns  in  the  Borough.  The  town  of  Carnarvon  contained 
in  1891  a  population  of  9,804  persons  living  in  2,154  houses.  There 
are  no  large  manufactories  or  businesses  requiring  a  large  quantity 
of  water  in  the  town.     During  the  summer  months  the  supply  of 
Wat«r  to  Carnarvon  has  been  at  times  inadequate.   This  inadequacy 
Would    appear  to  be  in  part  due   to    corrosion    and  consequent 
narrowing  of  the  calibre  of  the  smaller  mains,  in  part  to  leakages 
^rom  mains  and  to  waste  from  taps  in  dwellings  and  from  stand- 
pipes  in  courts.    The  Town  Council  have  decided  therefore  to 
provide  an  increased  storage  by  means  of  an  additional  reservoir. 
T?he  present  water  supply  was  inaugurated   in  1865,  the  Town 
CJouncil  having  obtained  power  to  take  water  from  the  Gwyrfai  by 
^n  Act  of  Parliament,  the  Carnarvon  Waterworks  Act,  1865.    At 
t.hat  time  the  water  was  obtained  from  the  river  at  a  point  much 
Xiearer  to  Carnarvon  than  the  present  intake.     The  Town  Council 
hiding  that  the  water  was  polluted  by  the  drainage  of  the  village 
«t  Waenfawr,  consulted  Mr.  Baldwin  Latham,  who  advised  the 
mnoval  of  the  intake  to  its  present  position,  and  a  Provisional 
wder  was  obtained  for  this  purpose  in  1879.     The  Town  Council 
do  not  own  Lake  Quellyn  nor  any  portion  of  the  area  from  which 
the  water  is  derived.    The  whole  of  the  area  is  under  the  con- 
"  trol  for  sanitary  purposes  of  the  Gwyrfai  and   Glaslyn   Rural 
District  Councils.    That   portion  of  the  valley  which  is  in  the 
Gwyrfai  Rural  District  comprises  both  sides  of  the  river  above  the 
intake,  includes  Lake  Quellyn,  and  extends  to  a  short  distance 
above  the  upper  end  of  that  lake.     From  this  point  the  river  up- 
ward forms  the  boundary  between  the  districts  of  tjie  two  RunJ 
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CotincilB,  the  area  on  the  north  of  the  stream  being  in  the  Glae 
Rural  District,  that  on  the  sonth  in  the  area  of  the  Owyrfai  Ri 
District.  The  village  of  Rhyd-ddu  is  situate  on  both  sides  of 
river  at  a  distance  of  about  three-fourths  of  a  mile  above  L 
Quellyn,  and  is  consequently  in  two  different  Rural  Districts. 

The  whole  of  the  valley  above  the  intake  is  occupied  by  far 
At  nearly  all  the  farms  cows  and  pigs  are  kept,  and  at  some 
them  there  are  several  cow-houses.  The  land  of  these  farm 
chiefly  pasture,  but  each  farm  has  a  few  fields  of  arable  Is 
Towards  the  summit  of  the  high  land  bordering  the  valley  on  e 
side  the  ground  is  rough  and  uncultivated,  and  used  entirely 
sheep  walks.  Each  fannhouse,  with  one  exception,  is  situated 
the  banks  of  a  stream  falling  into  Gwyrfai.  Such  stream  is 
quently  employed  to  turn  a  waterwheel  by  which  the  chura 
and  chaff  cutting  for  the  farm  are  performed.  No  doubt 
convenience  of  having  a  supply  of  water  constantly  at  hs 
determined  the  situation  of  these  buildings.  Unfortunately,  h 
ever,  where  fsLna  buildings  are  situated  upon  streams,  as  in  tl 
instances,  there  is  a  temptation  to  discharge  all  refuse,  whe< 
liquid  or  solid,  into  the  streams  with  consequent  fouling  of 
water  furnished  by  them. 

No  recent  analysis  of  the  water  furnished  by  the  Gwyrfai  r: 
are  available,  the  latest  test  of  it  having  been  made  by  Dr.  Fr; 
in  1893. 

On  proceeding  to  examine  the  Gwyrfai,  its  tributaries,  and 
lakes  in  its  course,  with  a  view  to  the  detection  of  sourcei 
pollution  of  the  water,  I  commenced  at  the  intake  of  the  Camar 
water  supply.    From  this  point  to  Lake  Quellyn  is  a  distance 
half  a  mile.    The  river  flows  through  fields  which  are  chi 
pasture,  and  at  the  time  of  my  visit  there  was  no  arable  1 
directly  bordering  on  the  stream.    On  the  south  side  of  the  ri 
between  the  intake  and  the  lake,  is  one  farmhouse,  with  two  c 
sheds.    None  of  these  buildings  are  less  than  200  yards  from 
river,  and  drainage  from  them  does  not  flow  directly  into 
river,  but  passes  over  grass  land  sloping  towards  it.    The   fa 
house,  which  has  four  inmates,  is  unprovided  with  a  privy, 
the  occupants  "  use  the  fields."     Returning  to  the  north  bant 
the  river,  it  was  seen  that  a  considerable  quantity  of  water  en tc 
the  river  from  the  roadside  channel  at  this  point.    The  road 
question  is  the  main  road  between  Carnarvon  and   Portma< 
which  passes  through  Beddgelert.     Along  this  road  many  trai 
pass  daily,  also  numbers  of  quarrymen  going  to  and  fro  to  tl 
work,  and  their  was  abundant  evidence  that  the  roadside  char 
was  much  used  for  purposes  of  nature  by  persons  passing  al 
the  road.    About  500  yards  above  the  intake  is  a  farmhouse, 
yards  from  the  river,  situate  on  a  small  tributary  stream.    1 
farmhouse  has  eight  inmates.    At  the  time  of  Dr.  Low's  visit 
1895  there  was  no  privy  accommodation  here,  but  a  pail  privy 
since  been  provided,  the  contents  of  which  are  buried  in 
garden.    The  feeder  of  the  river  passing  this  farmhouse  does 
appear  to  receive  any  liquid  refuse  from  the  farm  buildings,  s 
refuse  having  been  diverted  into  a  field  ;  but  before  joining 
Gwyrfai  it  receives  drainage  from  arable  land  which  was  litt€ 
with  farmyard   manure  at  the  time  of  my  visit.    Above   i 
dwelling  is  another  farmhouse,  about  200  yards  distant  from  L 
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Qaellyn,  thronfi^h  the  yard  of  which  another  feeder  of  the  river  app.a.  Nai 
passes.    The  greater  part  of  the  farmyard  drainage  is  kept  out  of  q^  theoircmi 
the  stream  by  a  bank  of  earth  ;  but  a  rubble  drain,  taking  liquid  stance  of  the 
refuse  from  a  portion  of  the  farmyard,  appears  to  join  it.     At  the  w^SSJsuppii 
time  of  Dr,  Low's  visit  there  was  no  privy  at  this  house,  but  a  &|'*'*®j^ 
pail  privy  has  since  been  provided.     A  little  further  on  are  three  carn&rvon  >i 
cottages  which   have   six  occupants  ;    one  of  them,  which  was  i>«*- whoatbn. 
empty,  is  used  as  a  summer  residence  only.     For  these  three 
dwelling  a  pit  privy  has  been  provided,  the  receptacle  of  which 
is  merely  a  rough  hole  in  the  ground  situate  about   one   yard 
distant  from  a  rubble  drain.    There  would  appear  to  be  reason  to 
fear  the  washing  during  heavy  rainfall  of  the  contents  of  this 
privy  into  the  small  stream  which  passes  the  cottages  on  its  way 
to  the  river.    The  next  dwelling  is  a  villa  residence,  situate  at  the 
side  of  the  lake,  close  to  the  point  at  which  the  Gwyrfai  issues 
from    it.    This  house   is  provided  with  an  indoor  watercloset, 
the  discharge  from  which  is  conducted  to  a  cesspool  in  a  field. 
The  contents  of  this  cesspool  are  from  time  to  time  distributed 
upon  the  surface  of  the  field.     Pertaining  to  this  house  also  is  a 
pit  privy.    The  pit  of  this  privy  is  of  loose  stone,  and  is  situated 
about  30  yards  from  the  margin  of  the  lake. 

With  regard  to  the  surroundings  of  Lake  Quellyn,  from  which 
the  Gwyrfai  flows. — Its  southern  side  is  bounded  by  hills  which 
are  for  the  most  part  steep,  and  there  are  no  dwellings  on  this  side 
of  the  valley.  On  the  northern  side  of  the  valley  are  a  number 
of  farmhouses  situated  on  small  streams  falling  into  the  lake. 
There  is  also  a  large  hotel,  the  *'  Snowdon  Ranger,''  situate  about 
60  yards  from  the  lake  side.  A  railway  also  passes  up  this  side  of 
the  valley,  and  there  is  a  station,  Quellyn,  near  the  hotel.  The 
main  road  borders  on  the  lower  part  of  the  lake  here  for  a  distance 
of  half  a  mile,  and  there  is  no  fence  between  it  and  the  lake. 
The  drainage  water  from  the  road  enters  the  lake,  and  at  the  time 
of  my  visit  there  was  sufficient  evidence  to  show  that  the  shore 
of  the  lake  itself  was  not  unfrequently  used  for  purposes  of 
nature  by  passers  by.  I  visited  the  farms  on  this  side  of  the 
valley.  The  first  of  these,  Cae-au-Gwynion,  has  been  provided 
with  a  pail  privy.  The  farmyard  drainage  has  also  been  diverted, 
80  that  it  does  not  fall  directly  into  the  watercourse  which  passes 
by  the  farmhouse  ;  but  I  noted  a  collection  of  manure  placed  on 
the  bank  of  the  stream,  liquid  matter  from  which  made  its  way 
to  the  water.  The  next  farm,  Llwyn  Onn,  has,  since  Dr.  Low's 
visit,  been  provided  with  a  pail  privy,  and  the  manure  heap  has 
been  removed  from  the  position  which  it  formerly  occupied,  and 
which  was  so  situated  that  liquid  refuse  escaped  into  the  stream 
flowing  by  the  farmhouse.  The  next  farm,  Bron-y-fedw  Uchaf, 
has  been  supplied  with  a  pail  privy,  also  since  the  date  of  Dr. 
Low's  report,  and  the  liquid  drainage  from  the  manure  heap  has 
also  been  diverted  from  entering  the  stream.  The  next  farm, 
Bron-y-fedw  Isaf,  is  a  large  one.  Here,  formerly  the  house 
drainage  and  the  liquid  drainage  from  the  farm  buildings  entered 
the  stream  flowing  by  the  farmhouse,  but  recently  a  pipe  drain 
has  been  constructed  to  convey  the  drainage  to  the  surface  of  a 
field.  At  this  farm  two  privies  formerly  discharged  into  the 
stream  over  which  they  are  built.  After  Dr.  Low's  report,  these 
privies  were  provided  with  pails ;  but  at  the  time  of  my  visit  the 
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AFP.  A.  No.  13.  palls  were  disnBed,  and  the  privy  contents  were  again  escaping 
onthecfrcnm-  ^^^  *^®  Stream.  The  next  farm  is  Glan-r-afon,  situated  on  the 
rtanoeofthe  side  of  a  large  stream,  falling  into  the  Gwyrfei  at  a  point  just 
wSwSuppiy  al>ove  Quell yn  lake.  There  are  four  occupants,  but  no  privy 
gj^^j^  ^j  accommodation,  and  the  inmates  "use  the  fields"  in  the  neigh- 
Oamarron ;  by  bourhood  of  the  house.  All  liquid  matters  from  the  house  and 
i>r.wiMatoii.     farm  buildings  are  discharged  into  the  stream.     Above  this  farm 

is  a  small  cottage  provided  with  a  midden  privy  which  is  not 
placed  near  any  watercourse. 

The  Snowdon  Hanger  hotel  at  the  time  of  Dr.  Low's  visit  was 
provided  with  three  privies,  which  were  placed  directly  over  a 
small  stream  falling  into  the  lake.  Since  his  visit,  however,  these 
privies  have  been  replaced  by  pail  privies.  There  is  a  watercloeet 
in  connection  with  this  hotel,  and  the  discharge  from  this,  together 
with  liquid  refuse  from  the  premises,  is  conducted  to  a  cesspool, 
which  is  roughly  constructed  of  stone,  and  is  about  40  yards 
distant  from  the  margin  of  the  lake.  At  the  time  of  my  visit  this 
cesspool  was  overflowing  on  the  surface  of  a  field  sloping  to  the 
shore  of  the  lake.  Opposite  the  upper  extremity  of  the  lake,  and 
distant  about  oneand-a-half  miles  from  it,  is  a  large  slate  quarry, 
Glan-r-afon  quarry.  A  large  stream  passes  through  the  quarry 
precincts,  and  is  used  for  the  working  of  the  machinery  by  means 
of  a  large  water-wheel.  This  stream  is  formed  by  the  effluent 
water  from  four  small  lakes  lying  on  the  western  slope  of  Snow- 
don, and,  after  passing  through  the  quarry,  it  crosses  Glan-r-afon 
farm,  as  already  described.  In  its  course  through  the  quarry  the 
water  turns  a  large  wheel  which  drives  machinery  for  cutting  the 
slate  rock.  There  is  sufficient  head  of  water  to  provide  all  the 
motive  power  required  at  the  quarry.  This  quarry  is  in  the 
Glaslyn  Rural  District.  At  the  quarry  250  men  are  employed  ;  of 
these  60  live  on  the  premises  during  the  week,  returning  to  their 
homes  on  Saturday  night  and  coming  back  to  work  on  Monday 
morning.  For  these,  dwellings,  ^own  as  "barracks,"  are 
provided.  The  liquid  refuse  from  these  dwellings  escapes  into 
small  channels  formed  by  feeders  passing  through  the  quarry  to 
join  the  larger  stream.  Three  privies  were  seen,  placed  over  the 
course  of  streams  of  this  description.  These  privies  are  rudely 
constructed  troughs,  formed  of  slabs  of  slate,  and  there  could  be 
no  doubt  that  in  time  of  heavy  rainfall  the  greater  part  of  their 
contents  would  be  washed  away  into  the  stream.  One  bucket 
privy  was  also  seen  upon  the  premises,  and  another  trough  privy, 
which  is  disused.  The  neighbourhood  of  two  of  the  trough 
privies  which  were  used  by  the  workmen  was  thickly  littered 
with  excrement,  and  several  places  were  noted  in  the  course  of 
my  visit  which  were  evidently  used  by  the  men  instead  of  the 
privies.  Several  collections  of  excrement  were  noted  in  the 
neighbourhoiHl  of  small  surface  channels,  down  which  faecal 
matter  could  not  fail  to  be  carried  in  times  of  heavy  rainfall.  The 
whole  of  the  dniinage  of  the  area  covered  by  the  quarry  premises 
and  workingH  falls  into  the  stream  passing  Glan-r-afon  farm.  It 
ia  ovldont  (hut  thin  quarry  forms  a  very  serious  source  of  pollution 
of  tho  wator  t»f  U^ko  Quollyiu  and  in'  times  of  hea\T  rainfall  a 
largo  umiMuU  of  fan^wl  mat  (or  ounnol  fail  to  bo  conveyed  from  the 
quarry  to  tho  lako  ami  lUonoo  into  tho  river.  Should  at  any  time 
a  person  ampluy^l  \\\  \\\p  ^^MT^'  nuHtur  fnuu  enteric  fever,  the 


risk   to  the  health  of  the  persons  consuming  this  water  would  app.a.  no.u 
become    very  great.    The    fact  that  the  workmen    come  from  ontheofaxmm- 
numerous  different  towns  and  villages  to  their  work  at  the  quarry  stance  of  the 
increases  this  risk  of  conveyance  of  specific  infection  to  the  water  wat^rSa^pty 
of  the  lake  and  river.  b2[  '***  h  nf 

Returning  to  the  upper  end  of  Lake  Quellyn,  I  proceeded  to  oJSSron ;  bj 
examine  that  portion  of  the  river  which  intervenes  between  i>'-Wheaion. 
Lakes  Quellyn  and  Llyn-y-Grader.  The  main  road  here  crosses 
the  river  by  a  bridge  a  short  distance  above  Lake  Quellyn.  The 
village  of  Rhyd-ddu  is  situated  one  mile  above  this  bridge. 
Close  to  the  bridge  on  the  southern  side  of  the  river  is  a  farm- 
house, Planwydd.  Here  a  pail  privy  has  been  provided,  but  the 
drainage  from  pigsties  and  from  a  portion  of  the  farmyard  find^* 
its  way  into  a  ditch,  discharging  into  a  small  stream  passing 
through  the  farm  on  its  way  to  the  Gwyrfai.  On  the  northern 
side  of  the  river  is  another  farm,  Quellyn,  which  is  so  situated 
that  there  is  no  danger  of  liquid  refuse  from  it  entering  the  river. 
The  village  of  Rhyd-ddu  consists  of  39  dwellings  and  has  a  popu- 
lation of  about  150  persons.  The  dwellings  are  situated  on  each 
side  of  the  Gwyrfai,  which  is  here  crossed  by  a  bridge.  Owing  to 
the  opening  of  a  station  here,  generally  known  as  Snowdon,  and 
the  development  of  the  quarries  at  Olan-r-afon,  a  certain  amount 
of  building  has  taken  place  and  is  in  progress.  I  noted  six  new 
dwellings  on  the  southern  side  of  the  river,  and  about  a  similar 
number  on  the  north eini  side.  That  portion  of  the  village  which 
is  on  the  south  side  of  the  river  is  in  the  Gwyrfai  Rural  District ; 
that  on  the  northern  side,  which  includes  about  three-quarters  of 
the  dwellings,  is  in  the  Glaslyn  Rural  District. 

The  whole  of  the  liquid  refuse  from  this  village  is  discharged 
into  the  river,  either  directly — the  refuse  being  thrown  from  the 
dwellings  on  the  river  banks — or  indirectly  by  means  of  rubble 
drains  or  surface  channels  on  the  roadside.    The  village  is  not 
sewered.    Formerly  a  large  part  of  the  faecal  matter  from  dwell- 
ings was  also  thrown  into  the  stream,  but  of  late  steps  have  been 
taken  to  prevent  this  as  far  as  possible  by  posting  a  large  notice  in 
Welsh  warning  persons  of  the  consequences,  and  also  by  verbal 
^Kramings  to  householders.    The  result  of  my  observations  was  to 
show  that  a  certain  amount  of  f tecal  matter  was  still  thrown  into 
the  stream  from  the  bucket  privies  which  are  in  use  in  the  village. 
In  the  Gwyrfai  section  of  the  village  there  is  a  row  of  seven 
dwellings,  which  are  served  by  four  bucket  privies.     These  dwell- 
ings have  no  gardens  ;  consequently  the  occupiers  have  no  means 
for  disposal  of  the  contents  of  the  buckets  from  the  privies.  In  the 
Glaslyn  section  of  the  village  there  are  nine  dwellings,  having  a 
yard  in  common  which  slopes  directly  to  the  stream.     Here  there 
was  evidence  that  the  contents  of  pail  privies  are  thrown  into  the 
Btream  and  that  the  bank  of  the  stream  had  been  used  for  purposes 
of  defsecation.    The  majority  of  the  dwellings  on  this  side  of  the 
■tream  have  sufficient  garden  ground  for  the  disposal  of  the  con- 
tents of  the  pails  from  privies.     On  this  side  of  the  river  the 
drainage  from  a  cowshed  passes  directly  into  it.    At  Rhyd-ddu 
Nation  also  the  overflow  of  a  roughly-constructed  cesspool  in  con- 
nection with  the  station  watercloset  escapes  into  a  ditch.    This 
ditch  communicates  with  the  Gwyrfai.    Formerly  the  whole  of  the 
KfuBe  from  the  village  was  thrown  into  the  stream,  but  three  open 
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,JL  No.  12.  receptacles  of  slate  have  been  constructed  bj-  the  Glaslyn  Rnral 
hocircum-  I^^s^rict  Council  for  the  storage  of  household  refuse  and  ashes,  the 
ee  of  tiie  contents  of  which  are  removed  by  a  farmer  for  use  on  his  land. 
wSuppiy  The  majority  of  dwellings  on  the  south  side  of  the  stream, 
!»•  however,  have  no  such  receptacles.     Here  a  large  heap  of  house 

lUTon ;  b/  refuse  and  ashes  was  seen  on  the  bank  of  the  stream,  the  centre  of 
HTheaton.  which  heap  was  hollowed  out  to  form  a  receptacle  for  liquid  refuse 
from  the  dwellings.  There  can  be  no  doubt  that  the  sanitary  cir- 
cumstances of  this  village  are  such  as  to  form  a  serious  danger  to 
the  consumers  of  the  water  from  the  Gwyrfai  river,  and  there 
would  be  grave  risk  to  such  consumers  should  enteric  fever 
or  cholera  at  any  time  break  out  in  this  village. 

The  two  authorities  in  whose  districts  this  village  is  situated, 
have  failed  up  to  the  present  to  come  to  any  arrangement  for  a 
joint  system  of  sewerage,  although  there  can  be  no  doubt  that  com- 
bination for  this  purpose  is  indicated  by  the  local  circumstances. 
The  Glaslyn  and  Gw3Tfai  Rural  District  Councils  have  each  caused 
plans  to  be  prepared  for  the  sewerage  of  that  portion  of  the  village, 
which  is  under  their  jurisdiction.  But  nothing  further  has  been 
done.  It  has  been  suggested  that  the  want  of  a  proper  supply  of 
water  for  the  Glaslyn  portion  of  the  village,  forms  a  serious 
obstacle  to  the  elficient  working  of  any  sewers  ;  but  it  appears  to 
me  that  there  are  several  water-courses  which  might  be  impounded 
and  the  water  used  for  flushing  the  sewers.  Negotiations  have 
been  in  progress  for  some  time  between  the  Glaslyn  Rural  District 
Council  and  neighbouring  land-owners  for  the  obtaining  of  a 
supply  of  water  for  the  village,  but  so  far  without  result. 

Above  the  village  of  Rhyd-ddu  there  is  a  villa  which  is  used  as 
a  summer  residence  only.  There  is  a  watercloset  here,  the  pipe 
from  which  is  conducted  to  a  ditch  which  ultimately  joins  the 
river.  Above  the  village  also  there  is  a  woollen  mill,  which  is 
situated  upon  the  bank  of  the  river,  and  the  liquid  refuse  from  it 
is  discharged  by  a  rubble  drain  directly  into  the  stream.  There  is 
no  privy  accommodation  at  this  mill.  Situated  at  a  higher  level 
than  the  village  there  is  a  farm,  Fridd-isaf ,  close  to  a  small  stream 
falling  into  the  Gwyrfai.  The  liquid  drainage  from  the  farmyard 
and  manure-heaps  enters  this  stream,  and  a  privy  discharges  on 
the  surface  of  the  ground  near  it.  An  examination  of  the 
surroundings  of  Lake  Llyn-y-Gader,  from  which  the  Gwyrfai 
issues,  and  which  is  situated  at  the  head  of  the  valley,  showed  that 
the  land  in  its  immediate  vicinity  is  almost  entirely  uncultivated 
marsh.  This  lake  is  fed  by  numerous  small  streams,  and  appears 
to  be  shallow.  The  drainage  from  a  cowshed  and  liquid  refuse 
from  farm  premises  of  Fridd-uchaf  farm  enters  a  watercourse 
which  falls  into  the  lake,  and  the  pasture  land  at  some  distance 
from  the  lake  side  appeared  to  have  been  littered  with  ashpit 
refuse. 

From  the  foregoing  account,  it  will  be  seen  that  the  work  of 
preventing  pollution  of  the  Carnarvon  Water  supply  is  a  very 
difficult  undertaking,  and  requires  constant  vigilance  to  be  exerted 
over  a  very  large  area.  The  steps  necessary  for  this  purpose 
appear  to  be  : — 

(1.)  The  thorough  sewerage  of  the  village  of  Rhyd-ddu,  and 
the  disposal  of  the  sewage  in  such  a  manner  as  to  avoid 
any  risk  of  pollution  of  the  river. 
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(2.)  The  scavenging  of  this  village  at  freqnent  and  regular  app.a.  Nai! 
intervals,  in  order  to  put  an  end  to  the  throwing  of  the  on  theclrciixn 
contents  of  pail  closets,  of  privies,  or  of  household  stance  of  the 
refuse,  into  the  stream.  wJS^sSppiy 

(8.)  Frequent  inspection  of  all  forms  and  dwellings  upon  the  ^^'j^ 

gathering  ground.    The  disposition  of  all  liquid  refuse  oJS^oS ;  b 
from  dweUings,  farmyards,  manure  heaps,  and  the  like,  ^-  wheaton. 
in  such  foshion  that    these  matters  shall    not    foul 
streams.    The  prevention,  as  far  as  possible,  of  manur- 
ing of  land  in  the  immediate  neighbourhood  of  the 
lakes  and  streams. 

(4.)  The  provision  of  moveable  receptacles  for  fsecal  matter 
for  all  dwellings  upon  the  gathering  ground,  in  order 
to  prevent  the  direct  fouling  of  streams  by  faecal 
matter.  Strict  attention  to  be  directed  to  the  method 
of  disposal  of  contents  of  such  moveable  receptacles. 

(5.)  The  diversion  of  all  water  passing  through  Olan-r-afon 
quarry  from  the  river  above  the  intake. 

(6.)  The  diversion  of  all  sur&ce  water  from  the  main  roads 
from  the  river. 

The  last  two  measures  require  works  of  engineering  of  con- 
siderable difiiculty. 

Filtration  of  the  Carnarvon  Water  Supply  has  been  recommended 
a«s  a  precautionary  measure.  It  is  doubtful,  however,  whether 
filtration,  as  ordinarily  carried  out,  can,  in  the  present  circum- 
stances of  that  supply,  be  trusted  to  secure  a  uniformly  wholesome 
vTBter. 
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No.  13- 

Naia.  Report  on  the  Saxitary  Circumstances  and  Administra- 
tion of  the  Stow-on-the-Wold  Rural  District  ;  by 
Dr.  R.  Dbanb  Sweeting. 

Stow-on-the-Wold  Rural  District,  situated  ehieflv  in  Gloucester- 
shire, and  in  part  in  a  detached  portion  of  Worcestershire,  is  the 
most  easterly  in  the  former  coimty,  and  is  placed  approximately 
midway  between  the  cities  of  Gloucester  and  Oxford.  It  is 
bounded  on  the  north,  west,  and  south,  respectively,  by  the 
Unions  of  Shipston-on-Stour,  Winchcomb,  and  Northleach ; 
whilst  on  the  east  it  is  conterminous  with  the  county  boundaries 
of  Oxford  and  Warwick.  The  Worcester  portions  of  the  rural 
district  are  the  two  detached  parishes  of  Evenlode  and  Daylesford 
at  the  extreme  north-east  of  the  Union.  The  Stow-on-the-Wold 
Urban  District,  comprising  the  Parish  of  Stow-on-the-Wold,  is 
the  only  other  sanitary  district  in  the  Registration  District  of 
Stow-on-the-Wold,  which  is,  therefore,  made  up  of  the  Urban  and 
of  the  Rural  District.  The  Registration  District  is  sub-divided 
into  two  Registration  Sub-districts,  viz. — (A)  Stow-on-the-Wold 
Sub-district,  containing  the  Stow-on-the-Wold  Urban  District 
and  13  parishes  in  the  Rural  District ;  (B)  Bourton-on  the- Water 
Sub-district,  containing  14  parishes,  ^1  in  the  Rural  District.  A 
list  of  these  27  parishes  is  given  as  an  appendix  to  this  report, 
particulars  as  to  the  acreage,  number  of  inhabited  houses,  and 
population  being  added  in  each  case.  The  area  of  the  whole 
Rural  District  is  44,504  acres,  the  number  of  inhabited  houses 
1,782,  and  the  population  (1891  census)  7,800.  The  rateable  value 
is  £51,207  ;  the  annual  assessable  value  is  £30,813.  Its  shape  is 
an  irregular  quadrilateral,  tbe  greatest  length,  from  north  to 
south,  being  about  12  miles,  and  the  greatest  breadth,  from  east 
to  west,  about  11  miles. 

The  Rural  District  is,  generally  speaking,  hilly  on  the  south 
and  west,  where  spurs  of  the  Cotswold  Hills  extend  into  it.  On 
the  north,  the  centre,  and  the  east,  the  country  is  Hatter,  and  is 
watered  by  various  named  and  unnamed  tributaries  and  feeders 
of  the  River  Thames.  Between  these  two  tracts  of  hills  and  vale 
is  a  belt  of  undulating  country. 

(3eologically,  many  formations  are  met  with.  In  the  valleys 
and  the  flat  portions  of  the  district.  Lower  Lias  clay  is  the  usual 
formation.  As  the  gn>und  rises  the  Upper  Lias  clay  and  the 
Oolites  appear,  until  at  the  highest  points,  as,  for  e3tample,  the 
hlUs  artnuui  the  viUage  of  lV>urton-on  the- Water,  sectiops  show, 
first,  MarUUme  Ivin^  on  Low^^r  lias  day,  then  Upper  Lias  clay, 
above  that  *^Midfor\l  SwuU**:  then,  in  order.  Inferior  Oolite, 
**  PuUerV  Kwrth/*  and  at  th^  top  (iJrt^t  Oolite.  The  latter  contains 
tu  tht>  we*it  vX  Xh^  iXir^ttWi  a  &^cgy  be^l  called  *'' Stonestield  Slate," 
which  U  \|uarr)^l  auvl  ujwhI  lo<.*iiJilY  for  rvH>fin$r  purposes.  These 
strata  arv  wuoh  lutt»i>»%H't%Hl  bv  <auUs.  Ooasiderable  beils  of  porous 
Urmvel  art>  toviiul  iu  lU^  tfc*t  jK>i'^iou?*  k^  the  district.  These  are 
eapecially  well  luai^vnl  «9  kfe^ur^<KU-y*^-thi^ Water  village,  where 
th^  uud^fgrouixil  vr^Wr  m  vm^  «  l^w  f^t  ttsmi  (he  sur^ice. 
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The  industry  of  the  district  is  almost  pnrely  agricnltural,  the 
only  exception  being  the  quarries  of  Stonesfield  slate  above- 
mentioned,  which  are  situated  at  Eyford.  There  is  a  little  trading 
done  at  Bourton-on-the- Water,  the  most  considerable  place  in  the 
district,  but  this,  again,  is  wholly  connected  with  the  cultivation 
of  the  land. 

The  district  has  not  been  inspected  by  the  Medical  Department 
of  the  Local  Government  Board  since  the  visit  of  the  late  Dr.  Bal- 
lard to  the  village  of  Bourton-on-the- Water  in  1874  on  account  of 
an  epidemic  of  enteric  fever.  Briefly,  Dr.  Ballard  found  that  this 
fever,  which  had  been  originally  imported,  had  been  associated 
with  and  fostered  by  defective  drainage,  excremental  nuisances, 
and  contaminated  water  supply.  The  conditions  of  the  latter 
have  remained  practically  unaltered  since  Dr.  Ballard's  visit  24 
years  ago ;  and,  as  at  that  date,  the  responsibility  for  the  health 
of  the  district  is  divided  between  t  »vo  Medical  Officers  of  Health. 
Hence  this  inquiry. 

After  preliminary  conference  with  the  Clerk  on  Sept-ember  28th, 
I  visited  on  this  and  subsequent  days,  along  with  the  Medical 
Officers  of  Health  and  the  Inspector  of  Nuisances,  23  of  the  27 
parishes  of  the  district,  omitting  only  those  which  contained 
inconsiderable  populations. 

Before  proceeding  to  set  out  the  result  of  my  inspection  of  the 
sanitary  circumstances  of  the  district,  it  should  be  mentioned 
that  this  is  divided,  for  sanitary  purposes,  into  two  sub-divisions, 
viz.,  Stow-on-the-Wold  and  Bourton-on-the- Water.  The  following 
are  the  area,  number  of  inhabited  houses,  and  population  of  each 
of  these  sub-divisions,  which  are  co-extensive  with  the  Registra- 
tion Sub-districts  so  far  as  these  are  contained  in  the  Rural 
District : — 


APP.A.  No.  IS 

On  the  Sani- 
tary circtun- 
stances  and 
Administra- 
tion of  the 
Stow-on-the- 
Wold  Rnral 
District ;  by 
Dr.  Sweeting. 


Sub-division  of  Rural  District. 

Area  in 
Aores. 

Number  of 

Inhabited 

Houses. 

Population 

(1891 

Censns). 

Estimated 

Population 

(1898). 

8tow-on-the-Wold 

Bourton-on-the- Water       

21,139 
23,366 

842 
940 

3,603 
4,195 

3,284 
4,266 

Stow-on-the-Wold  Rural  District 

44,504 

1,782 

7,800 

7,550 

Inasmuch  as  the  sanitary  circumstances  of  these  two  sub- 
divisions are  generally  alike,  it  will  be  convenient  to  describe 
them  together,  noting  at,  the  same  time  any  differences.  Par- 
ticular reference  will  be  made  to  places  in  either  sub-division, 
the  sanitary  arrangements  of  which  have  in  the  past  engaged  the 
attention  of  the  Board. 


I.  Sanitary  Circumstances. 

1.  Condition  of  Dwellings, — These  are,  in  the  majority  of  cases, 
substantial  cottages,  built  of  local  stone  and  covered  with  local 
slates  (Stonesfield  slate  from  the  Great  Oolite  beds).  They  are  as 
a  rule  in  good  repair.  The  usual  arrangement  consists  of  a 
sitting-room  and  kitchen  (combined)  on  the  ground  floor,  and 
two  bedrooms  on  the  first  floor.    Overcrowding  is  uncommon. 
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though  not  unknown.  When  discovered,  it  has  been  at  onee 
dealt  with  by  the  Council.  I  found  no  instance  of  it  during  my 
inspection.  Good  ample  garden  space  is  attached  to  each  cottage 
or  group  of  cottages.  There  are,  however,  a  few  places,  e.^., 
Bourton-on-the- Water  and  Church  Westcote,  where  groups  of 
cottage  property  are  huddled  together  on  insufQcient  space.  No 
action  under  the  Housing  of  the  Working  Classes  Act  of  1890  has 
yet  been  taken  with  regard  to  any  of  these  groups  of  cottages. 
There  is  need  for  better  paving  of  the  ground  around  cottages, 
and  also  for  more  extended  provision  of  eave-spouting.  The 
absence  of  these  two  requirements  has  in  many  instances  ren- 
dered both  cottage  walls  and  the  ground  surrounding  cottages 
unduly  damp. 

2.  Water  Supply. — This  is  obtained  from — 
(a)  Springs. 
(6)  Shallow  wells. 
(c)   Open  watercourses. 

(a)  Spri?ig8  are  in  many  cases  exposed  to  pollution  from  sur- 
face washings  and  manurial  and  slop  nuisances  in  their  neigh- 
bourhood. One  of  them,  at  Broadwell,  issues  from  a  bank  only 
some  50  yards  below  a  churchyard.  The  springs  are  piped  either 
to  open  dipping  places  (Donnington  and  Notgrove),  roadside 
spouts  (Oddiugton  and  Little  Rissington),  standpipes  and  private 
taps  (Longborough  and  Naunton),  or  underground  tanks  fitted 
with  pumps  (Condicote  and  Great  Harrington).  In  several  parts 
of  the  district,  two  or  more  of  the  above  methods  of  distribution 
are  in  vogue  at  the  same  time.  At  some  of  them,  the  pumps 
serving  the  underground  tanks  were  out  of  repair  at  my  inspec- 
tion.   Most  of  the  underground  tanks  are  cement  lined. 

For  the  Bourton-on-the- Water  sub-division  the  spring  water 
supplied  to  the  villages  is  generally  less  adequate  in  quantity  and 
less  accessible  in  position  than  for  the  Stow-on-the-Wold  sub- 
division. 

(b)  The  shallow  wells  vary  in  depth  from  10  feet  (Donnington) 
to  20  feet  (Bledington).  They  are  usually  dry-steined  with  stone, 
and  provided  with  pumps.  Some,  however,  are  mere  draw  wells. 
Each  well  supplies  a  single  cottage  or  sniall  group  of  cottages. 
Many  of  them  are  placed  very  close  to  houses,  and  nearly  all  are  in 
proximity  to  privy  vaults.  There  is  no  external  puddling  or  in- 
ternal cementing  of  these  shallow  wells,  which  consequently  allow 
passage  of  surface  impurities  into  them.  Shallow  wells  constitute 
a  larger  proportion  of  the  supply  in  Bourton-on-the-Water  sub- 
division, since  the  village  of  that  name  is  wholly  served  by  them. 

Inasmuch  as  the  water  supply  of  Bourton-on-the-Water  village 
has  already  formed  the  subject  of  inquiry  by  the  Board,  it  will  be 
well  to  refer  to  it  in  more  detail. 

The  wells  are  all  shallow  at  Bourton-on-the-Water  and  are  com- 
puted to  number  at  least  200.  As  the  number  of  inhabited  houses 
is  now  254,  it  is  reckoned  that  each  house  practically  has  its  own 
well.  I  met,  however,  with  one  instance  where  five  houses  were 
dependent  upon  one  well. 

The  wells  are  fed  by  water  from  the  superficial  gravel  bed  before 
mentioned,  and  held  up  by  the  subjacent  Lower  Lias  clay.    Most 
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of  them  are  fitted  with  a  pump,  but  there  are  in  addition  a  few 
draw  wells.  In  depth  none  are  said  to  exceed  10  feet,  and  many 
are  even  shallower  than. this.  They  are  all  dry-steined,  and  very 
few  are  puddled  or  cemented  to  prevent  entrance  of  surface  soak- 
age.  Though  Bourton  is  now  provided  with  a  sewerage  system, 
not  all  the  houses  in  the  village  are  as  yet  connected  with  the 
main  sewers.  There  still  remain  some  50  houses  which  have  the 
old  objectionable  privy  vault ;  and  I  understand  that  when  the 
new  sewerage  system  was  adopted,  many  of  these  old  privy  vaults 
and  many  of  the  old  rabble  drains  were  not  dug  out,  so  that  the 
wells  of  Bourton-on-the- Water  are  still  liable  to  contamination  by 
impurities  soaking  into  the  bed  of  porous  gravel  from  which  the 
water  is  obtained.  Such  contamination  is,  in  fact,  constantly 
^o'mg  on,  and  the  Medical  OfQcer  of  Health  informed  me  that  he 
liad  lately  seen  water  which  was  "  thick  with  sewage."  In  addi- 
tion,  many  of  the  wells  have  run  dry  during  the  recent  drought, 
^^"hich  is  not  to  be  wondered  at,  in  view  of  the  feict  that  the  bed  of 
gravel  which  forms  the  water-bearing  stratum  is  of  no  great 
thickness. 

A  public  inquiry  was  held  at  Bourton-on-the-Water,  on  February 

l€th,  1894,  by  Mr.  F.  H.  Tulloch,  one  of  the  Board's  Engineer 

Inspectors,  into  an  application  of  the  Stow-on-the-Wold   Rural 

District  Council,  for  permission  to  borrow  £1,500  for  works  of 

water  supply.     The  source  of  supply  pr  iposed  was  what  is  known 

as  the  ''  Olebe  Land  Spring,**  which  crops  out  at  the  foot  of  the 

Inferior  Oolite,  on  rising  ground  about  a  mile  west  of  the  village. 

An  intake  chamber,  a  gravitation  reservoir,  and  distributing  mains 

^'ere  proposed.     It  transpired  at  the  inquiry  that  the  reservoir 

>va8  not  placed  sufficiently  high  to  allow  of  the  whole  of  the 

village  being  supplied.    The   pressure    would   only    have  been 

sufficient  to  extend  to  about  the  middle  of  the  village,  and  would 

liave  been  inadequate  to  force  water  to  the  top  floors  of  houses, 

^d  sanction    to  the  scheme  was  withheld.     Since    that  time, 

nothing  has  been  done  towards  procuring  a  suitable  public  supply 

of  water. 

Dr.  Corser  in  his  annual  report  for  the  following  year  (1895), 
pressed  for  this,  urging  that  water  was  imperatively  required  for 
flashing  the  newly-established  sewerage  system,  and  that  the 
latter  would  prove  of  little  value  unless  supplemented  by  a  proper 
^ter  supply.  Since  then,  continuous  correspondence  has  ensued 
l>etWven  the  Board  and  the  Rural  District  Council.  Thus,  in 
feply  to  a  letter  from  the  Board  of  August  5th,  1896,  the  clerk 
ftated  that  the  Council  "  undertook  to  provide  a  pure  water  supply 
in  cases  where  the  wells  had  been  condemned." 

The  Board,  on  September  9th,  rejoined  that  this  was  not 
BQfficient,  suggesting  that  the  Councirs  engineer  should  advise 
them  on  the  matter. 

The  Board  again  wrote  on  November  9th,  drawing  attention  to 
the  need  for  flushing  water-closets  and  house-drains,  and  point- 
ing OQt  that  nuisances  would  arise  from  the  absence  of  this 
requirement. 

In  a  special  report  to  the  Council,  dated  November  26th,  1896, 
^r.  Corser  drew  attention  to  the  need  for  flushing  house  drains, 
&nd  to  the  fact  that  out  of  67  water-closets  in  the  village  48  had  no 
flushing  arrangements  whatever,  and  alluded  to  the  circumstance 
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i«M^  ^   -<;.  -T  rhrtr  -M  '"•*.*'   'i«'  •f'^iTnl  'wn  •m''  •'»f  »»v»»rv  three  samples  of  water 

•-  H,  .1. ..  tMv    ■  -r    i— 'iV-iiT   •>u:"^»>j?t^  :  *vh.en*apon   the    Board   wrote  on 

-\ r  •\..ii«  '» «•  ■■'fT.    '*.'•'.  uTVia.   inr'Z:; 'h»*  -er  vices  of  an  engineer  to 

|^l»     t  H     •■•■•  .   . 

;*,..\. ,..' ..  ■  .  ,:v-     ••.    {'.ini.  •  •^'ni'rii  f'?r.virie:  i  Report  of  the  Bourton- 
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•A  4  ■  •  .'ir^ii  «7oiinoil.  Lirr-l  .'ir.-.arv  ^ch.  LSi»7,  stating  that 
in^ —  .»,,,,  -x  ^^  ,.«  n***'!  iMf  ;i  tV*^:^h  wr^^r  ?Jirplr,  that  the  Medical 
•i«*-. .:  -i  'vMitii  bad  delr-t.-reil  sii.t.i.-s  :  wiirt- r  for  analysis  in  a 
.-  ■•  ■. .  .1  4Li«i  psirrial  iii;inni-r.  :ir.  I  "ha:  ::i«p-astrd  flaehing  would 
..  ...  u  iv.vvrsiil  ;iil"ptinn  '■■t  war  r-r-1  ■'«?•■:.-.  At  the  same  time, 
.».     C'l'-ii   i'l'imoil  sraci-«l  rhar  rh*^y  ha-i  t'-rw^irded  12  samples  of 

i    w    ill'  ('niiury  Amdrjr.     Tht-   rvj-N-r  tit  rhi?  analyst.  Mr.  G. 

■','•1  »nv.  K.r.S..  tlareil  F-brnary  17rh.  IS*  7.  was  subsequently  f  or- 
«^-«i«ick{  in  I  ho  Bi»apL  Brirtiy.  he  ii.nl«rmiie«.I  four  samples  as 
•m,i."  .»tlirr  four  w»'r^-  hell  ri>  l»r  ••  ntit  ijuite  satisfactory,"  and 
.(>i(i  li.-  ivcanltHl as  "  irood."  Bacierlf.lo'^Ical  examination  confirmed 
«.Ui>  ^-Uomu'al  analysis  of  the  tour  "bail  "waters  as  "sewage- 
p,>lliiiod '*  The  coveriui:  letrer  fr««m  the  Clerk,  dated  >ebniary 
^u\U,  !Si*7,  au«lenol<^:ng  Mr.  Embrey's  report, informed  the  Board 
i-U.it  I  ho  Rural  Ot»uuoil  ha«l  ordereii  f»-*ur  wt^lls  t<>  be  closed,  and 
u*ur  u»  U»  oloanotl  out.  The  Bi:«anl.  nn  March  9th.  1897,  advert- 
ing lo  Mr,  Kmbroy's  an;ilys:s,  ini'-rmeil  the  ^'ouncll  that  they 
looUod  uinm  tmly  three  of  the  1-  wt-ll  watersas  free  from  evidence 
»♦!' o\oo^isivo  onranio  ma:ter.  an-l  ail  led  that  in  their  opinion  the 
»Mo»i»  olojuiin*:  on:  of  a  foul  well  w.is  ni^t  alone  sufficient  to  render 
U  It  K»»fo  source  of  supply.  Or  Corser's  Annual  Report  for  1896, 
Mtoot\o«i  on  March  Sth.  lSi^7.  oonraineil  bold  and  severe  strictures 
ou  iho  water  supply  of  the  villaire  and  drew  attention  to  the  grave 
iv>i)MMisibility  of  tlio  ("o:;::,-:!.  This  oiitsj^»ken  attitude  gave  groat 
nlloiioo  to  eertain  n;e'.nl  ers  i-f  :hf  CMUuinl,  and  an  unsuccessful 
nMeiupl  was  niatie  ;o  co:  ri^l  i-t  the  Mt^lioal  Officer  of  Health. 
I'Imlv  in  April,  IS'.*7.  the  i\v,;r..il  torwarK-d  another  report  of  Mr. 
Mm  I  Mr  V,  dated  Ma:vh  'J.'^th,  lx*7.  advocating  a  supply  which 
idionld  b«»  **abo\e  stispioion,"  A  reminder  from  the  Boanl  on 
\\\\\  r.Mh,  IS97,  had  no  otT^vt  exvvpi  lo  evoke  a  request  for  sanc- 
tion to  eniph\v  a  water  di\  iner.  exivnditure  for  whose  services 
w.iH  ivfusod  by  the  ImxiM,  who  acain.  on  .luly  27th,  1897,  advised 
the  Horviees  of  a  ooni^vtent  encineer.  In  November,  1897,  the 
iSmuumI  ft>rwanled  a  n^]>ort  from  Mr,  G.  B.  Witts,  their  engineer, 
tn  which  head\ised  the  acquisition  of  a  spring  known  as  "  Nicholl's 
linn-ow.*'  He  ivganled  this  as  likely  to  furnish  an  adequate  supply 
III  w  liter  for  BtMirt  on -on-t  he-Wat  en  and  at  such  a  height  as  to 
|iiiivide  HUllieient  ptvssiin\ 

Ni  i/i»ti!i1ii>nH  Nxith  the  owner  of  this  spring,  and  with  certain 
»)|tiiihiii  ownern  of  hnbi  abutting  on  ditches  and  streams  which 
p  . .  l\i.  Hn  iiMM'thiw,  wen*  then  actively  entered  u]>on.  The  riparian 
ij'Mi't.'  iuhximI  ;ireonuno«)ating :  but  the  owner  of  this  spring 
)•..•  (fi»ifi  M  ilitinitr  and  linal  n^fusnl  to  the  Council  to  sell 
|.i.'  V  .ii.  I  I  i|fhlM  !•»  them.  The  (\>uncil  have  therefore  been  obliged 
I.   hi...|l>  ulMMphiM  the  "  NirholPs  Rirrow  "  spring  scheme,  and  to 

I iImIi    iiiiiiiiliiii   luMin  to   tlie'*(i]ebe  land''   spring,   which 

^ I  ilf  iMhlii'l  iif  ih«>  l^'.M  itiqniry. 

*..  Mr*  ,*f.»pn«tl  |(i'|iiiit  for  l.Sti7»  IV.  (Vrser  again  reverted  to  the 
i^..i    ..,,.)   ..ii.t    iiliiiintf  to   the  n<W  of  a  water  supply  of 


■  ••  I 


sufficient  pressure  to  reach  npstairs  water-closets,  advised  pomp-        ' 

ing  of  the  water  from  the  '*  Glebe  land  "  spring  to  a  raised  reservoir  2S^^^ 
by  means  of  water  power,  to  be  furnished  by  the  River  Windmsh,  stanoet  ai 
less  than  100  yards  distant.  Evidently,  this  advice  has  had  some  ^^f^ 
effect  upon  the  Council,  for  in  August,  1898,  they  gave  instructions  ^^"g*" 
to  their  engineer,  Mr.  Witts,  to  formulate  a  scheme  of  pumping,  DiStriotT 
including  the  probable  cost  of  a  water  wheel.  Dr.Sweei 

Mr.  Witts  has  not  yet  submitted  a  report  on  this  matter,  but  the 
Clerk  informs  me  that  it  is  daily  expected,  and  that  on  its  receipt 
he  will  at  once  forward  a  copy  to  the  Board. 

Such  is  a  precis  of  the  history  of  the  Bourton-on-the-Water 

^water  queslion,  which  has  occupied  attention  for  many  years,  both 

l>efore  and  after  the  public  inquiry  in  1894.    As  will  be  seen 

under  the  next  heading  (3),  the  need  for  an  improved  supply  is 

more  urgent  than  ever  since  the  introduction  of  main  drainage 

into  the  village.      Perhaps,  however,  the  requirement  that  the 

'prater  shall  be  laid  on  at  a  pressure  sufficient  to  force  it  to  the 

top  floors  of  houses  need  not  be  insisted  upon,  since  very  few 

bouses  in  the  village  have  water-closets  or  draw-taps  on  the  upper 

floors. 

(c)  Opefi  water  courses, — Some  of  these,  as  at  Longborough, 
are  used  for  drinking  purposes,  the  water  being  conveyed  to  spouts 
at  the  roadside.  They  receive,  especially  at  flood-time,  surface 
^vashings  and  manurial  soakage  from  fields  draining  into  them 
aboYe.  One  of  these  streams  was  said  to  be  quite  muddy  in  wet 
weather,  and  even  at  times  to  contain  soapsuds  and  other  evidence 
of  domestic  sewage. 

As  regards  the  village  of  Upper  Slaughter,  the  only  public  water 
Bupply  ig  an  open  dipping  place  or  trough  in  the  upper  part  of  the 
yillage,  which  is  fed  by  a  private  spring.  This  trough  is  so 
inaccessible  for  the  inhabitants  of  the  lower  part  of  the  village 
^t  they  dip  water  for  drinking  purposes  out  of  a  stream  which 
Pasfles  through  this  part  of  the  village.  This  stream  is  a  feeder  of 
^e  Dickler,  which  is  a  tributary  of  the  Thames.  It  receives  the 
^purified  sewage  of  Upper  Slaughter.  In  December,  1897,  a 
public  inquiry  was  held  by  Mr.  Meade-King,  one  of  the  Board's 
Engineering  Inspectors,  into  an  application  of  the  Rural  Council 
for  sanction  to  borrow  £375  for  purposes  of  water  supply  at  Upper 
Slaughter.  It  appeared  from  the  evidence  given  there  that  the 
^ater  of  the  private  spring  above  alluded  to  as  supplying  the 
^ugh  in  the  village  was  partly  piped  to  it  direct  by  gravitation, 
^d  partly  pumped  by  two  water  wheels  to  a  tank  at  the  top  of  the 
f^tory,  the  overflow  from  which  reached  the  trough.  The  spring 
Jteelf  is  situated  on  private  property,  10  or  12  foet  below  the 
yrface  of  the  ground,  and  is  said  to  rise  from  the  Midford  Sands. 
The  proposition  at  the  inquiry  was  to  erect  another  wheel,  to  be 
forked  by  the  water  proceeding  from  one  of  the  existing  wheels, 
and  to  pump  the  water  of  the  spring  from  the  neighbourhood  of 
|he  present  spring  to  a  rising  main,  and  thence  to  stand-pipes, 
lection  to  the  application  was  not  given  by  the  Board  for  the 
ioilowing  reasons,  viz.  : — That  it  was  not  proposed  to  take  water 
from  the  spring  itself,  but  from  an  unknown  source,  which  might 
^  either  a  leakage  from  that  spring,  or  a  leakage  passing  from 
"*«  adjacent  stream  through  the  porous  Marlstone  over  the  Lower 
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Lias  clay ;  and  that  water  from  such  a  source  was  liable  to  serioos 
pollution  in  its  passage  through  an  unsewered  village  like  Upper 
Slaughter. 

Since  the  Board^s  refusal  of  assent  to  the  above  scheme,  the 
Rural  Council  have  been  in  negociation  with  the  Ecclesiastical 
Commissioners  as  to  terms  of  acquiring  the  lease  of  another 
spring  in  the  village.  The  Board  have  intimated  to  the  Council 
thai  there  would  be  no  objection  to  the  incurring  of  certain  pre- 
liminary professional  expenses  in  connection  with  this  new  scheme. 
The  Clerk  informed  me  that  an  application  for  sanction  to  a  loan 
will  be  made  to  the  Board  very  shortly. 

In  some  instances,  water  has  been  supplied  by  private  munifi- 
cence, and  not  by  the  Sanitary  Authority.  Thus,  at  Lower  Swell 
a  deep  spring  has  been  tapped  by  a  private  owner,  and  the  water 
raised  to  the  village  by  three  hydraulic  rams.  Again,  at  Upper 
Swell  a  spring  has  been  piped  by  a  property  owner  to  a  roadside 
dipping  place  and  to  two  stand-pipes  in  the  village. 

It  will  be  gathered  from  the  above  description  that  the  water 
from  the  shallow  wells  and  water-courses  in  the  district  is  dis- 
tinctly dangerous,  whilst  the  surroundings  of  some  of  the  springs 
render  their  water  open  to  suspicion.  The  mode  of  distribution 
of  the  water  of  some  of  the  springs,  too,  viz.,  at  open  dipping 
places  or  roadside  spouts,  is  also  open  to  grave  objection. 

3.  Drainage^  Sewerage^  and  Sewage  Disposal. — In  many  parts 
of  the  district  there  is  no  drainage  at  all.  Slop-water  in  these 
places  is  usually  thrown  over  garden  ground,  and  often  in  such  a 
way  as  to  cause  nuisance  (Notgrove).  Where  house  drains  are 
met  with,  they  are  usually  square  stone  rubble  drains  (I^wer 
Swell) ;  but  a  few  short  lengths  of  socketted  pipes  are  found 
(Bledington,  Little  Rissington).  Inlets  to  the  house-drains  are 
earthenware  gullies,  which  are  sometimes  trapped  (Condicote), 
but  more  frequently  are  large  untrapped  receptacles  resembling 
open  cesspools  (Broad well).  These  are  in  many  cases  placed 
quite  close  to  the  back  doors  of  houses,  and  constitute  distinct 
nuisances  (Naunton,  Upper  Swell). 

Where  there  is  no  sewer,  the  house-drains  discharge  into  a 
"  slop  cesspit "  or  "  dumb- well,"  which  is  placed  often  at  some 
unknown  spot  in  the  garden,  and  is  consequently  never  or  seldom 
emptied. 

In  not  a  few  villages  of  the  district  there  is  no  sewerage  what- 
ever {e,g.,  Longborough,  Naunton). 

Where  there  is  sewerage,  this  is  represented  often  by  old  highway 
rubble  drains,  usually  constructed  of  loose  stone  slabs  at  the  sides 
and  top,  and  having  no  solid  bottom  (Upper  Slaughter  and  Lower 
Swell) ;  but  a  few  short  lengths  of  b-inch  and  9-inch  socketted 
pipes  are  found  acting  as  sewers  (Evenlode,  Bledington).  The 
highway  drains  which  act  as  sewers  get  flushed  only  by  storm  and 
surface  water.  The  pipe  sewers  have  no  special  means  of  flushing, 
and  are  not  ventilated  at  all. 

As  for  sewage  disposal — in  addition  to  direct  disposal  of  slop 
sewage  on  garden  ground  and  its  soakage  aw^y  from  the  rude 
cesspits  placed  in  the  gardens,  the  chief  methods  of  disposal  are 
(a)  ditches  which  empty  into  feeders  and  tributaries  bf  the  River 
Thames ;  (i)  ditches  which  overflow  into  pasture  fields. 
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At  Bledington,  67  of  the  80  hooses  in  the  village  drain  directly   app.  ^^o, 
to  the  stream  in  the  centre,  which  joins  the  Evenlode,  a  tribatary   on  the  Sani- 
of  the  Thames,  about  a  quarter  of  a  mile  below  the  village.     Both   JJJJtJ^JlSd 
this  village  stream  and  the  Evenlode,  where  joined  by  it,  are   AdmiDiRtra- 
sluggish,  and  almost  stagnant.     The  flat  land  adjacent   to  the   sum^^ttifl 
Evenlode  is  often  submerged  in  flood-time.    A  scheme  of  main   nw^S'?^ 
drainage  for  Bledington,  propounded  under  pressure  from   the   Dr!8we€tin( 
Thames  Conservancy  Board,  which  was  before  the  Local  Govern- 
ment Board  in  1897,  was  rejected  without  public  inquiry,  owing 
to  absence  of  any  proposal  of  land  purification  of  the  sewage 
effluent,  after  treatment  through  coke  filters.    Another  application 
is  now  before  the  Board,  dealing  only  with  slop-water  sewage, 
earth-closets    being  proposed   for   excrement   disposal.      Public 
inquiry  has  not  yet  been  ordered  by  the  Board. 

The  drainage  of  Evenlode  village  also  reaches  the  River  Even- 
lode. This  is  effected  by  means  of  certain  ditches  which  empty 
into  that  river. 

Similarly,  all  the  drainage  of  Broadwell  village  reaches  the 
same  tributary  of  the  Thames  by  means  of  ditches  which  feed 
that  stream  ;  and  the  Dickler,  another  tributary  of  the  Thames, 
receives  sewage  from  Lower  Swell  by  way  of  a  djtoh  which  finds 
its  way  to  that  tributary.  Some  slop- water,  too,  is  directly  thrown 
into  it. 

Again,  the  sewage  of  Upper  and  Lower  Slaughter  reaches  a 
feeder  of  the  Dickler  by  highway  drains,  and  that  of  Little 
Rissington  enters  another  feeder  of  the  same  tributary  of  the 
Thames  in  like  manner.  Pressure  has  been  put  upon  the  Council 
by  the  Thames  Conservancy  Board  with  reference  to  the  pollution 
of  the  Dickler  by  Upper  Slaughter  sewage.  The  latter  feeder  of 
the  Dickler  receives  also  at  Little  Rissington  overflows  from  cess- 
pits, which  enter  it  directly. 

The  river  Windrush,  in  its  passage  through  Naunton,  receives 
much  surface  drainage,  and  some  slop-water  from  that  village. 

In  addition  to  the  above  modes  of  sewage  disposal,  certain 
village  ponds  (Wyck  Rissington)  receives  sewage  directly  from 
farm  yards  ;  and  in  a  few  small  villages  (Addlestrop  and  Dayles- 
ford)  slop  sewage  is  conveyed  by  jointed  pipes  to  cemented 
cesspits  having  an  overflow  to  neighbouring  ditches. 

The  village  of  Bourton-on-the- Water  has  been  recently  provided 
with  a  system  of  main  drainage,  and  disposes  of  its  sewage  on 
land  by  irrigation. 

A  public  inquiry  was  held  by  Mr.  Tulloch  on  February  16th, 
1884,  into  an  application  of  the  Stow-on-the-Wold  Rural  District 
Council  for  sanction  to  borrow  money  for  the  sewerage  and  sewage 
disposal  of  the  village  of  Bourton-on-the- Water.  The  application 
was  sanctioned,  after  some  modification  of  the  original  plans,  and 
assent  was  given  by  the  Board  to  a  loan  of  £2,432.  A  further 
sum  of  £250,  in  excess  of  the  original  estimate,  was  afterwards 
agreed  to  by  the  Board,  making  £2,682  in  all. 

The  scheme  of  main  drainage  was  completed  at  the  end  of  1895. 
There  is  a  main  12*  outfall  sewer,  and  this  receives  two  9"  branch 
sewers.  Ventilation  of  the  sewers  is  effected  by  open  manholes 
at  regular  intervals.  They  are  provided  with  inlets  at  the  man- 
holes, and  with  cast-iron  ventilating  pipes,  which  pass  from  the 
manholes  to  be  earned  up  the  sides  of  adjacent  houses.    Flushing 
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is  accomplished  by  mnning  into  a  700-gallon  tank,  for  the  whole 
of  one  day  in  each  week,  water  from  an  adjoining  mill-sluice,  by 
arrangement  with  the  mill-owTier.  This  tank  is  placed  at  the 
head  of  the  sewer,  and  discharges  automatically  when  full. 

House  drains,  6 "  main  and  4"  branch,  are  disconnected  from  the 
sewers  by  syphon  traps,  provided  in  most  cases  with  gullies,  over 
which  sink  pipes  discharge.  But  these  gullies  have  been  found 
liable  to  get  blocked  by  sewage  and  choked  by  sand,  thus  showing 
the  need  for  better  flushing.  Soil-pipes  are  usually  ventilated  by 
pipes  of  equal  bore  led  above  the  eaves  of  houses.  Waste  pipes 
are  cut  off  from  the  drains,  and  empty  over  channels  leading  to 
trapped  gullies.  Of  the  254  inhabited  houses  at  Bourton-on-the- 
Water,  201  are  at  present  connected  with  the  main  sewer.  This 
work  of  connection,  under  section  23  of  the  Public  Health  Act, 
1875,  has  not  been  as  rapid  as  it  might  have  been  ;  but  the 
Inspector  of  Nuisances  claims  to  have  cut  off  nearly  200  old 
rubble  drains  that  formerly  discharged  sewage  directly  into  the 
river  Windrush,  which  passes  through  the  centre  of  the  village. 
Little  or  no  domestic  sewage  now  reaches  this  stream,  in  marked 
contrast  to  what  obtained  at  the  date  of  the  report  of  Dr.  Ballard, 
who  described  the  Windrush  as  virtually  an  open  sewer. 

After  a  course  of  about  J  J  miles,  during  which  it  is  led  across 
the  river  Windrush,  the  outfall  sewer  discharges  into  two  alterna- 
ting subsidence  tanks.  From  thence,  the  liquid  portion  passes 
into  a  field  of  about  four  acres,  where  it  is  conveyed  along  some 
dozen  parallel  carriers.  The  result  of  this  treatment  is  that  the 
effluent  from  the  irrigation-area,  which  passes  into  the  river 
Windrush,  appears  remarkably  clear.  The  sludge  from  the  tanks 
is  applied  directly  to  land.  There  is  no  chemical  treatment.  At 
my  visit,  the  sewage  farm  appeared  altogether  well  managed.  It 
is  leased  at  a  low  rent  to  a  farmer  who  makes  what  he  can  out  of 
the  sludge  and  the  grass  grown  on  the  farm. 

Inasmuch  as  the  sewers  are  laid  at  very  flat  gradients,  which 
appears  to  have  been  unavoidable,  it  cannot  be  said  that  the  flush- 
ing arrangement  above  mentioned  is  at  all  adequate.  The  tank 
at  the  head  of  the  sewer  should  be  supplied  at  more  frequent 
intervals  than  one  day  a  week. 

4.  Excrement  Disposal. — This  is  effected  for  most  part  in  the 
usual  village  privy  vault,  of t^en  a  mere  hole  in  ground,  covered  by 
a  wooden  plank  or  planks,  or  by  a  stone  slab.  The  contents,  being 
infrequently  removed,  soak  away  into  the  ground,  endangering 
neighbouring  water  supplies.  I  am  told  that  12  months  is  the 
usual  period  which  elapses  between  the  removals  of  privy  contents. 
In  some  instances,  however,  I  found  that  they  had  not  been 
removed  for  four  years.  Some  of  these  privy  viulta  I  found  very 
offensive  and  foul  smelling.  Some  effort  has  been  made  to 
introduce  *'dry"  methods,  and  a  few  pail  closets  are  to  be  met 
with  (Evenlode,  Notgrove).  In  a  few  better  class  private  houses, 
there  are  water-closets,  which  drain  to  cemented  cesspools,  having 
overflow  to  ditches.  A  few  midden  privies  were  met  with  (Great 
Harrington)  and  seemed  well  kept. 

There  is  no  public  system  of  scavenging  in  the  district. 

In  Hourton-on-tho-Wator,  since  the  establishment  of  a  sewerage 
Bcheme,  the  introduction  of  water-closets  has  proceeded  gradually. 
Of  the  201  bouae«  oonneQteil  to  the  main  sewer  92  are  now  proTided 
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with  water-closets,  or  nearly  one-half.    Of  these  80  are  hand-  APP.A^n^aia 
flushed  and  12  are  provided  with  a  two-gallon  flush,  pumped  from  onth«SAiii- 
the  well  to  a  cistern  in  the  water-closet.    Of  the  80  hand-flushed  rtanofJrSSST" 
closets,  76  are  situated  out  of  doors  and  four  indoors,  all  on  the  Adminittn- 
flrst  floor.     Most  of  the  hand-flushed  closets  that  I  saw  were  very  stoir^<m^tti*. 
foul,  many  of  them  being  full  to  the  top  with  excrement  and  JiStrtS^^ 
urine.   The  pans  of  many  of  the:^  are  dirty  in  the  extreme.    Some  Dr.8w«e^[«. 
of   the  water-closets  are  badly  situated,  viz.,  inside  houses  and 
opening  directly  into  living  rooms. 

The  above  &kcts  point  strongly  to  the  need  of  a  proper  public 
water  service.  The  choked  condition  of  many  of  the  gullies,  the 
filthiness  of  most  of  the  hand- flushed  closets,  and  the  inconvenience 
of  having  no  water  supply  to  upstairs  closets,  all  point  to  this 
ui^nt  necessity.  It  is,  indeed,  an  indispensable  corollary  to  the 
system  of  public  drainage  already  established  in  the  village. 

5.  Refuse  Disposal. — ^Very  few  properly  constructed  ash-pits  are 
to  be  found  in  the  district.  Refuse  is,  as  a  rule,  either  placed  in 
rude  holes  dug  in  the  ground  or  thrown  on  to  ash  heaps  in  gardens. 
The  latter  sometimes  receive  in  addition  to  various  kinds  of 
animal  and  vegetable  refuse,  slop  water,  which  is  hand  thrown 
upon  them  by  occupiers  of  the  cottages.  It  is  probable  that  at 
Burton-on-the-Water  village  some  refuse  is  still  discharged  into 
the  river  Windrush,  which  passes  through  it. 

6.  Slaughter-houses. — There  are  four  in  Bourton-on-the-Water 
village,  of  which  I  visited  three.  Two  of  these  I  found  very 
dirty  and  badly  kept.  Bye-laws  are  urgently  required  to  deal 
with  them. 

Pig-keeping  and  pig-slaughtering  on  private  premises  are  often 
so  carried  out  as  to  become  grave  nuisances. 

7.  Cowsheds,  Dairies^  and  Milks?iqps. — Milk  is  brought  direct 
to  the  consumers  from  the  toms.  Those  cowsheds  and  dairies 
that  I  saw  seemed  fairly  clean. 

8.  Common  Lodging-houses. — There  are  none  in  the  district. 

II.  Sanitary  Administration. 

The  Rural  District  Council  of  Stow-on-the-Wold,  the  successors 

of  the  Stow-on-the-Wold  Rural   Sanitary  Authority,  consists  of 

27  councillors,  each  representing  a  parish  of  the  district.    They 

meet  every  fortnight  at  the  workhouse  of   Stow-on-the-Wold 

Union. 

The  Infectious  Disease  (Notification)  Act,  1889,  was  adopted  in 

June,  1893.     Part  III.  of  the  Public  Health  Act  Amendment  Act 

(1890)    was    adopted  in    July,   1890.      The    Infectious    Disease 

(Prevention)  Act,  1890,  has  not  been  adopted.     No  action  has 

been  taken  under  the  Housing  of  the  Working  Classes  Act  (1890). 

There  is  no  hospital  for  infectious  diseases  in  the  district.     A 

tent  was  temporarily  prepared  in  1896  for  small-pox  cjises,  owing 

to  the  scare  produced  by  the  epidemic  of  that  disease  then  raging 

^  Gloucester.    This  tent  was  not  used,  no  small-pox  cases  having 

occurred,  a  ia^i  largely  due,  in  local   medical   opinion,  to  the 

abundant  vaccination  and  re-vaccination  that  was  then  carried 

out.    In  reply  to  a  communication  from  the  Board  in  July  of  this 


*-  Ko-  IS.  preaent  year,  the  Conocil  replied  that  they  were  considering  the 
inUieRkDi-     qnestion  of  a  permanent  hoopitiil. 

kaiH>>™~  -^"^  proper  disinfection  of  articleB  of  clothing  is  carried  ont, 

Ul'DiiiiMra-       owing  to  tile  absence  of  any  apparatns  suitable  for  the  porpoee. 
""     '  °  Fnmigation  of   rooms    by   siilphnr   candles  is   the   only  prtK*M 

followed  oat  in  houses  where  infections  disease  has  ocoarred. 

There  are  no  bye-laws  of  any  kind  under  the  Public  Health 
Act,  1875,  though  these  are  urgently  needed,  especially  for 
scavenging. 

As  regards  the  sanitary  work  done  by  the  Council,  with  the 
exception  of  the  protracted  consideration  of  the  Bourton-on-t he- 
Water  water-supply  qnestion,  already  set  out  above,  and  of 
Bchemes  for  the  drainage  of  HIedington  and  water  supply 
of  Upper  Slaughter,  none  of  which  have  reached  maturity,  it 
cannot  be  said  that  they  have  paid  much  attention  to  the  argent 
sanilary  requirements  of  their  district  as  a  whole.  I  refer 
especially  to  the  need  for  water-supplies  free  from  danger  of 
pollution,  for  main  drainage  in  the  larger  villages,  for  improvetl 
methods  of  sewage  disposal  and  protection  of  streama  from  con- 
tamination by  sewage,  for  better  modes  of  excrement  and  refuse 
disposal,  and  of  scavenging,  and  for  the  adoption  of  a  good  code 
of  bye -laws. 

They  do  not  usually  require  the  attendance  of  the  Mediaal 
Officers  of  Health  at  their  meetings.  These  offiuera  very  rarely 
attend,  only,  in  fact,  if  requested  to  do  so  by  the  Council.  Instead 
of  attending,  they  send  their  journals  by  the  Inspector  of 
Nuisances,  who  attends  the  Council  meetings  on  ev«ry  occasion. 
Their  advisory  functions,  under  Art.  18  (4)  of  the  Board's  Order  of 
March  2;ird,  1891,  are  therefore  reduced  to  a  minimum,  the  more 
so  since  these  journals,  as  will  be  related  later,  are  not  kept  in  the 
full  and  complete  manner  that  they  should  be. 

A  Medical  Officer  of  Health  is  appointed  for  each  sub-diviaion 
of  the  district.  The  arrangement  under  which  the  duties  of 
Medical  Officer  of  Health  are  divided  between  a  pliirality  of 
ofOcers  is  not  one  which,  in  the  Board's  experience,  generally 
nonducea  to  efficient  discharge  of  duty.  It  is  their  practice,  there- 
fore, as  occasion  arises,  to  direct  special  inquiry  into  the  methods 
and  efBciency  of  sanitary  administration  in  districts  thus  ofticered  ; 
and,  on  the  lust  occasiou  on  which  the  Board  assented  to  the 

Ire-appointment  for  one  year  of  the  two  Medical  Officers  of  Health 
for  the  Stow-on-the-Wold  Rural  District,  they  intimated  to  tho 
Council  that  the  district  would  be  officially  inspected  before  the 
expiration  of  the  period  for  which  they  were  re-appointed. 
The  two  officers  are  Mr.  E.  Dening  for  the  Stow-on-the-WoId 
division,  and  Dr.  F.  R.  S.  Corser  for  the  Bourton-on-t  he -water 
division  of  the  district.  Each  officer  is  paid  only  £22  10s.  (Jrf.  a 
year  for  his  services,  half  of  which  is  repaid  from  County  funds. 
Mr.  Dening  lives  at  Stow-on-the-Wold,  and  Dr.  Corser  at  Bonrton- 
on-the- Water.  Both  places  are  on  the  Cheltenham  and  Banbury 
branch  of  the  Great  Western  Railway,  and  each  of  these  stationa 
serves  a  large  agricultural  district,  Each  officer  is  conveniently 
situated  for  his  district,  especially  Mr.  Dening,  whose  district  ia 
more  compact  and  lees  scattered  than  that  of  Dr.  Corser, 

Mr.  K.  Dening,  L.R.C.P.,  M.R.CS..  is  District  Medical  Officer 
and  Public  Vaccinator,  and  Medical  Officer  to  the  Workhouse,  aa 
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well  as  Medical  Officer  of  Health  to  the  Stow-on-the-Wold  Uifban  app.  a.  n« 
District  Conncil.     His  annual  reports  have  been  so  meagre,  and   on  theSuH. 
have  contained  so  little  information,  that  a  Supplemental  Report  JJ^<^^ 
for  1897  was  asked  for.    No  record  of  systematic  periodical  inspec-  Admini6tr»- 
tion,  or  of  the  exact  sanitary  state  of  the  different  parts  of  the  sSwkjS^ 
district,  appears  to  have  been  made.     He  has  paid  attention  to  Xj^fi^'?^ 
little  else  than  questions  of  water  supply,  as  a  rule  omitting  Dr!sweett3 
reference  to  other  important  matters,  such  as  drainage  and  excre- 
ment disposal.    With  regard  to  water  supply  he  has  sometimes,  as 
in  his  1895  Report,  chronicled  the  state  of  things  in  his  district  in 
more  favourable  terms  than  the  actual  circumstances  appeared  to 
warrant,  and  he  has  generally  trusted  more   to  the  results  of 
chemical  analysis  than  to  circumstances  of  physical  environment. 
I  find  from  Mr.  Dening's  journal,  and  from  the  ofQcial  correspon- 
dence that  he  has  on  several  occasions  neglected  to  inform  the 
Board  of  the  grounds  on  which  he  has  advised  the  Council  to 
require  the  closure  of  schools,  as  laid  down  in  Art.  18  (15)  of  the 
Board's  Order.    This  journal  has  been  very  inadequately  kept. 
There  is  seldom  any  record  in  it  of  the  *'  sanitary  condition  of 
premises "  (col.  5),  or  of   any  **  action  taken  "  (col.  6),  on  his 
representations  to  the  Council. 

Col.  5  is,  indeed,  usually  taken  up  with  a  brief  general  account 
of  the  ^  health  of  the  district,'*  which  is  nearly  always  reported  to 
be  '^good/'  and  col.  6  is  invariably  blank.  It  is  only  just  to  add 
that,  since  the  Supplemental  Report  was  called  for  this  year, 
Mr.  Dening  appears  to  have  been  distinctly  more  systematic  in  the 
inspections  of  his  district. 

2>r.  F.  J?.  S.  Corser^  M.B.,  CM.,  is  District  Medical  Officer  and 
Public  Vaccinator,  as  well  as  Medical  Officer  of  Health.  His 
action  on  the  Bourton-on-the-Water  water  question  has  been  already 
alluded  to.  He  certainly  braved  unpopularity  and  displeasure  by 
his  conscientious  attitude  with  regard  to  that  question.  The 
trouble  in  which  the  performance  of  his  duty  involved  him  at  this 
time  seems  to  have  constituted  a  dividing  line  in  Dr.  Corser's 
work.  Previous  to  1897,  his  Annual  Reports  were  distinctly  good. 
He  showed  that  he  had  systematically  inspected  his  district,  his 
reports  covered  a  wide  range  of  subjects,  and  he  gave  excellent 
advice  to  the  Council.  Moreover,  his  journal,  up  to  this  period, 
was  very  feirly  kept,  though  col.  6,  relating  to  *'  action  taken,"  was 
seldom  filled  up.  But  since  1897,  to  judge  by  the  Report  for  that 
year,  and  by  his  recent  entries  in  the  journal,  this  officer's  work 
has  shown  signs  of  distinct  retrogression.  His  1897  report  is  the 
most  meagre  report  that  he  has  ever  presented ;  whilst,  in  his 
journal,  he  has  of  late  emulated  his  colleague  by  filling  up  the 
important  col.  5  by  such  irrelevant  entries  as  "Health  of  the 
district  good,"  and  the  journal  has  been  badly  kept. 

The  two  Medical  Officers  of  Health  never  meet  at  all  officially, 
and,  indeed,  seldom  see  each  other.  Each  is  engaged  in  large 
private  practice.  Their  practices  are  so  independent  and  distinct 
that  they  have  little  opportunity  of  meeting.  Consequently,  no 
joint  or  concerted  action  is  ever  taken  by  them.  As  before  said, 
they  rarely,  if  ever,  attend  the  meetings  of  the  Council.  No  com- 
prehensive scheme  for  the  sanitary  amelioration  of  the  district  has 
ever  been  brought  to  the  notice  of  the  Council.  Indeed,  no 
representation  is  ever  made  by  them.    The  sanitary  circumstances 
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.  Ka.  IS.  of  the  two  divisions  of  (he  diBtrict  being  practically   idem 
sini-      there  would   be  no  difflrnlty  in    Ibe   supervision   of    the    whoK 

[^^-     district  as  an  administrative  entity.     In  regard  of  topography  and 

SmintttrB^       means  of  transit,  thure  would  be  no  inconvenience  in  one  Sledical 

n^Hie-     Officer  of  Health  nndertakinj!  auch  supervision.    As  matter  of 

'"^^      fact,  a  single  Inspector  of  Kuisanceeis  appointed  for  the  whole 

eet^s.     Rural  District.     It  would  undoubtedly  conduce  to  more  efficient 

sanitary  administration  in  this  ilistrici  if  the  action  of  the  Digtrict 

Council  were  guided,  to  a  greater  extent  than  it  has  been  in  the 

past,  by  expert  advice.     Such  advice  may  be  ex|wcted  to  be  mi 

consistent  in  character,  and  to  carry  more  weight  than  at  presei 

if  it  were  to  come  from  a  single  Medical  Officer  of  Health  in  coi 

stant  personal  relation  with  the  Council, 

There  is,  as  just  stated,  only  one  Insitector  of  Xuisances  for  the 
whole  district^  viz..  Mr.  A.  E.  Ciiffitrd,  who  receives  £70  a  year 
for  bis  services,  part  of  which  is  repaid,  and  resides  at  Bourton-on- 
the-Water.  Though  not  technically  trained,  and  having  no 
certificate  from  the  Sanitary  Institute  or  other  corporation,  yet 
Mr.  Clifford  struck  me  as  an  active  and  zealous  officer.  His  early 
training  in  the  building  trade  has  given  him  facilities  in  aciniriog 
details  of  construction  and  the  like,  which  have  been  useful  to  tt 
Council,  especially  during  the  sewerage  of  Bourton-on-the-Wal 
His  journal  shows  that  be  makes  frequent  inspection,  systemal 
and  occasional,  of  the  district,  and  keeps  himself  well  informed  U 
to  naisances.  This  book  is  on  the  whole  very  well  kept.  Som&- 
times,  however,  he  has  omitted  to  note  the  "  Dale  of  inspection  " 
in  column  1,  and  the  "Result  of  action"  in  column  7,  of  the 
journal.  He  appears,  as  regards  cases  of  infectious  sickness,  to 
follow  out  the  instructions  of  the  Medical  Officers  of  Health,  and 
now  and   again  to  confer  with   them   as   to   the   repression   of 


the 
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Before  leaving  the  district,  I  conferred  with  the  Clerk  to  the 
Coancil  as  to  certain  points  in  the  sanitary  administration  of  the 
district.  In  patticiiJar,  I  advised  the  adoption  of  a  code  of  bye* 
laws,  and  the  attendance  of  the  Medical  Officers  of  Health  at  the 
Council's  meetings,  in  order  to  advise  that  body.  In  regard  of  the 
question  of  bye-laws,  I  pointed  out  that  the  Council  could  at  once 
make  bye-laws  for  scavenging,  and  that  it  was  desirable  that  they 
should  seek  Urban  powers  to  frame  regulations  for  new  streets  and 
buildings,  and  for  the  control  of  slaughter  houses.  I  strongly 
advised  the  adoption  of  the  Board's  model  code.  With  regard  to 
the  post  of  Medical  Officer  of  Health  I  suggested  to  him  the 
abvisability  of  determining  the  present  dual  arrangement,  and  a*" 
concentrating  the  appointment  in  the  hands  of  one  officer,  i 
a  more  liberal  salary. 
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No.  14. 

Report  on  pbrsistbnob  of  Enteric  Fever  in  the  Swinton  app.  a.  no.  i^ 
and  Pendlbbury  Urban  District,  and  on  the  Sanitary  qd  BnteHo 
Circumstances  and  Administration  of  the  District  :  Fevw  inland 

by   Dr.  THEODORE  THOMSON.  OtStSSiSSoei 

and  Adminia- 

In  the  spring  of  the  present  year  the  Board's  attention  was  Swintonand* 
directed  to  a  statement  by  the  Medical  Officer  of  Health  of  the  urtJi^^Siot 
Swinton  and  Pendlebury  Urban  District,  in  his  Report  on  the  JJji^'- 
health  of  Swinton  and  Pendleburj'  during  1897,  that  there  had  '^°"^»- 
been  unasual  pre7alence  of  enteric  fever  in  the  district  in  the 
latter  part  of  that  year.  Investigation  regarding  recent  years 
anterior  to  1897  showed  that  there  had  been  marked  prevalence 
of  enteric  fever  in  the  district  in  those  years  also.  Thereupon 
the  Board  wrote  to  the  Urban  District  Council  directing  their 
attention  to  these  facts  and  to  the  existence  of  unsanitary  con- 
ditions in  their  district  referred  to  in  the  Medical  Officer  of 
Health's  Report  for  1897,  more  especially  in  association  with  the 
old  privy-midden  system  still  in  vogue  in  Swinton  and  Pendle- 
bury. The  Board  requested  the  Urban  District  Council  to  give 
these  matters  their  serious  consideration,  and  expressed  a  hope 
that  the  Council  would  take  such  steps  as  might  be  necessary  to 
substitute  a  proper  system  of  excrement  and  refuse  disposal  for 
that  lu  use  in  Swinton  and  Pendlebury,  and  also  that  they  would 
do  their  utmost  to  remove  all  unwholesome  conditions  tending  to 
foster  the  existence  of  enteric  fever  in  the  district.  Corre- 
spondence ensued  between  the  Board  and  the  Urban  District 
Council,  from  which  it  appeared  that  the  latter  regarded  the 
Board  as  taking  too  unfavourable  a  view  of  the  health  and  the 
sanitary  circumstances  of  the  district.  I  was  accordingly 
instructed  by  the  Board  to  visit  Swinton  and  Pendlebury,  and  to 
make  inquiry  as  to  prevalence  of  enteric  fever  there,  and  also  as 
to  the  sanitary  cireumEtances  and  administration  of  the  district. 
This  I  did  on  several  occasions  in  the  months  of  June  and  July, 
ascertaining  the  facts  now  about  to  be  set  forth. 

The  Urban  District  of  Swinton  and  Pendlebury,  some  four  miles 
to  the  north-west  of  Manchester,  had,  at  the  census  of  1891,  a 
population  of  21,637,  with  an  area  of  2,196  acres.  Its  rateable 
value  for  the  present  year  is  £96,198  ;  and  the  current  rates  are 
2^.  8d.  in  the  £  for  the  general  district  rate  and  Is.  lOd.  in  the  £ 
for  the  poor  rate.  The  chief  industries  are  collieries,  cotton 
spinning,  and  weaving ;  while  there  are  also  bleach  works  and 
breweries  in  the  district.  Geologically,  Swinton  and  Pendlebury 
are  on  the  Coal  Measures  ;  which,  however,  are  here  overlaid  by  a 
considerable  amount  of  Drift,  chiefly  in  the  form  of  Glacial  Sand 
and  Gravel  and  of  River  Valley  Gravel.  The  soil  on  which  the 
dwellings  in  the  more  populous  parts  of  the  district  stand  is 
locally  stated  to  be  for  the  most  part  dry  sand  of  uncertain 
depth. 

The  condition  of  the  public  health  in  Swinton  and  Pendlebury 
may  be  gathered  from  the  following  tables  (Tables  A  and  B),  in 
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which  are  shown  the  deaths  and  death  rates  from  all  causes  and 
from  certain  particular  causes  during  the  10  years  1888-97 ; 
while,  for  purposes  of  comparison,  like  data  are  given  for  England 
and  Wales,  and  also  for  the  33  Great  Towns  in  Table  C. 


Table  A. 


Year*. 


1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 

Total 


Swinion  atid  Peiidlebury  Urban  District. 


All 
Causes. 


Namber  of  Deaths  from 


Seven 
principal 
ZymotiCM. 


Enteric 
Fever. 


Enteric  plin 

"CJontinued  " 

Fever. 


387 

57 

11 

!       897 

75 

6 

370 

36 

5 

395 

87 

7 

394 

U 

4 

426 

52 

8 

449 

108 

8 

440 

85 

12 

439 

69 

12 

452 

65 

12 

4,149 

668 

85 

n 

16 

5 

7 

4 

8 

8 

12 

12 

12 


95 


Diarrhoaa. 


13 
13 
11 
5 
12 
86 
11 
18 
19 
23 
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Estimated 
Popolation. 


Death-rate 

perl/N» 

living 

from  all 


20,511 
20,880 
31,255 
21,645 
22,135 
22,615 
23,165 
28,735 
24,570 
25,230 


225  741 


18*9 
19-0 
17-4 
18-2 
17-8 
18*8 
19-4 
18-6 
17-9 
17-9 


18-4 


The  estimates  of  the  population  of  Swinton  and  Pendlebury 
during  the  years  1888-97  are  based  partly  on  the  1891  census 
returns  and  partly  on  local  information  derived  from  the  rate- 
books. These  estimated  populations  do  not  include  either  the 
Industrial  Schools  or  the  Children's  Hospital,  both  situated  within 
the  district  but  mainly  comprising  children  from  without  the 
district.  Similarly,  deaths  in  these  institutions  of  children 
admitted  from  other  districts  are  omitted  from  the  Table.  Deaths 
of  persons  admitted  from  Swinton  and  Pendlebury  to  the  Monsall 
Fever  Hospital,  to  the  Salford  Workhouse,  and  to  the  Barton-on- 
Irwell  Workhouse,  are  included  in  the  Table. 


Table  B. 


The  death-rates  per  1,000  liTing  for  the  whole 
period,  1888-97,  from 

All 
Causes. 

Seven 
principal 
Zymotics. 

Enteric 
Fever. 

Enteric  plut 

"Oontinued" 

Fever. 

Diarrhooa. 

The  Mean 
Population. 

Swinton  and  Pen- 
dlebury Urban 
Distriot- 

18-88 

2-96 

•88 

•42 

•67 

22,674 

.        r      1& 

1«7 


1 

i 

Tabli  C. 

The  death-rates  per  LOOO  living  for  the  whole 
period,  188B-97.  from 

The  Mean 
Population. 

All  Games. 

Seven 
principal 
Zyxnotica. 

"Fever.-* 

Diarrhcaa. 

England  and  Walee. . . 
The  33  Great  Townsf 

18-41              210                17                -63 
20-18               —                  19                -86 

1 

29,576,528 

*  "  Fever  "  indndM  enteric  fever,  tjphns  fever,  and  oontinaed  fever, 
t  Daring  the  years  1888-91  (inolofive)  there  are  only  28  Great  Towns. 

From  these  Tables  it  appears  that  the  death-rates  in  Swinton 
and  Pendlebnry  from  all  causes,  and  from  diarrhcea,  are  about  the 
same  as  the  corresponding  rates  in  England  and  Wales  as  a  whole. 
The  death-rate,  however,  from  the  seven  principal  zymotic  diseases 
is  materially  higher  in  Swinton  and  Pendlebury  than  in  England 
and  Wales ;  while  the  death-rate  from  enteric  plus  continued 
fever  in  the  former  is  more  than  double  the  ''  fever ''  rate  in  the 
33  great  towns,  and  two-and-a-half  times  that  of  England  and 
Wales.  The  undue  prevalence  of  enteric  fever  in  Swinton  and 
Pendlebury,  already  indicated  by  the  death-rate  from  this  cause, 
is  further  illustrated  in  the  following  Table.  This  gives  the 
number  of  cases  of  enteric  fever  notified  to  the  Ld^  Authority  as 
having  occurred  in  their  district  during  the  years  1890-97,  together 
with  the  annual  attack  rates  from  this  cause  during  that  period. 
In  a  subsidiary  table  are  added  the  attack  rates  per  1,000  persons 
living  in  certain  towns  in  England  and  Wales  during  the  five 
years  1893-97.  The  towns  selected  are  those  in  which  the  Infectious 
Disease  (Notification)  Act,  1889,  is  in  force  ;  and  the  attack  rate  in 
each  instance  is  based  on  the  number  of  cases  of  enteric  fever 
notified  under  that  Act  to  the  Local  Authority. 
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Thomion. 


Table  D. 


Showing  the  number  of  cases  of  enteric  fever  notified,  and  the 
annual  attack  rate  from  this  cause  per  1,000  persons,  in  Swinton 
and  Pendlebury  during  the  period  1890-97  ;  as  also  the  annual 
attack  rates  from  enteric  fever  per  1,000  persons  in  certain  towns 
during  the  five  years  1893-97. 


Number  of  cases  of  Enteric 

Fever  notified  in  T>eriod 

1890-87. 


Annual  Attack  Bate  per 

1,000  from  Enteric  Fever 

in  period  1880-e7. 


Swinton  and  Pendlebnry 


2-18 


fUmD: 


AODiul  Altnck 

AmmalAItaek 

Towns. 

Batiwnrl.ara 
Fever  faring 

TOWM. 

rramBiilerir 
Fetrer  durinc 

tbea'Bveurs 
lOW-frT, 

"•SSJJ" 

Aston  Manor      

■94 

London 

-77 

BarnBley 

303 

■67 

Borrow  in-FameM 

■81 

Merthyr  Tjdfil 

«1 

Bath         

■32 

MiddleBbroogh 

3-11 

i-m 

Newport  (Mon.) 

■98 

-19 

N'orthampton 

■*1 

Bradford 

•7S 

Oitord 

"        . 

Bristol  and  St.  Qeorge  ... 

■f.3 

Plymouth 

«        I 

Bdrton-on-Trent 

\m 

Salford 

rw     J 

Cambridge          

1-1.1 

St.  Helena  (Laao.)    ... 

»68       1 

Cardiff     

■fiS 

Sheffield           

im      ' 

Carliale     

■42 

Smethwiok      

•T- 

Colchester           

-6M 

Southampton 

■96 

Coventry  

•B5 

Routhpon       

■81 

DarlimrtoQ          

rei 

South  Shield! 

!-«£ 

■6i 

Stockport         

I-ST 

Borer       

■38 

1-62 

Bartboiinie         

■69 

Tyneinonth      

■9S 

Exeter      

1-6B 

Walsall 

I-Ol 

Glouowtor          

■:% 

Walthamstow 

J-S> 

Grinuby 

2'9fi 

West  Bromwioh 

I'ta 

Homwv 

■60 

West  Hartlepool 

■96 

Hull        

1'60 

Wolverhampton 

1-H 

•Leeds        

1-03 

■715 

Lajton      

1-1» 

Liverpool            

2-17 

Fifty  towns       ... 

1-03 

I 


■  Leeds  from  180^.97  only. 

Prom  the  figures  in  Table  D  it  appearB  that,  of  ihe  50  towQfl 
inclnded  in  the  table,  only  six  exhibit  a  higher  attack  rate  from 
enteric  fever  than  the  Swinton  and  Pendlebury  District :  and  that 
the  mean  attack  rate  from  enteric  fever  in  these  ton'ns  during  thfi^ 
five  yearB  1893-97  was  1^03  per  thouaind  living,  while  that 
Swinton  and  Pendlebury  during  the  eight  years  1H90-97  was  2" 
— more  than  double  the  rate  of  these  towna. 


Gbnbral  Sanitary  Condition, 


Diveilinge. — For  the  moat  part  houaeB  in  the  S-winton  am 
Pendlebury  Urban  District  are  inhabited  by  persons  of  the  work- 
ing class.  They  are  usually  two-storied  brick  buildings  with  two 
rooms  on  each  floor.  In  the  main  they  are  in  fair  condition  : 
although  there  would  seem  to  have  been  in  the  past  a  good  deal  of 
"  jerry  "  building  in  the  district,  with  resuU  that  not  a  few  houses 
of  apparently  good  exterior  are  damp,  and  also  admit  rain  through 
defective  roofs.  Houses  of  this  description,  it  may  be  anticipated, 
will  rapidly  deteriorate ;  and  will  be  fruitful  sources  of  defective 
sanitary  conditions  in  the  near  future.  There  are  also  houses  in 
the  district  which  are  old  and  dilapidated  :  and  these  are  usoalljr 
dampand  badly  lighted.  Of  crowding  of  dwellinge  Upon  insnffi- 
cieut  area  there  is  but  little,  although  occasiniud  instancea  of  this 
sort  came  under  my  observatioiL. 
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5,  Bold  Street:  an  old  and  dilapidated  building.  Is  afp.ajn 
very  damp :  and,  according  to  the  tenant,  rain  ccmes  in  on  Entari 
through  the  roof  freely.  fheaLStl 

17,  Melbourn  Street:  a  two-roomed  dwelling.  The  Sid^^J^ 
ground  floor  room  is  12  ft.  square  and  7  ft.  3  in.  high.  Is  tration  of. 
very  damp  :  and  the  tenant  states  that  rain  comes  through   pJS^bcS 

the  roof.  Urban  Din 

144,  Bolton  Road  ;  a  house  with  six  rooms  and  a  scullery.  ThomBon. 
The  gable  end  wall  is  damp  ;  rain  comes  in  through  roof 
into  first  floor  front  room,  and  also  into  a  back  room  situated 
over  the  scullerj'.    The  latter  room  is  so  damp  as  to  be  un- 
inhabitable, and  the  tenant  does  not  use  it. 

24,  Cohden  Street :  is  damp.  According  to  the  tenant  rain 
comes  through  the  roof,  notwithstanding  that  it  has  been 
repaired  more  than  once. 

12,  Oate  Street :  is  damp.  Tenant  states  that,  in  winter 
time,  water  can  be  **  scraped  off  the  wall." 

40  and  42,  Partington  Lane :  both  houses  are  old,  dilapi- 
dated, damp,  and  badly  lighted. 

Alice  Street  and  Ellen  Street:  crowding  of  houses  upon 
insufficient  area.  These  two  streets  are  parallel  to  one 
another:  and  the  back  walls  of  eight  houses  in  the  one 
street  are  distant  only  11  feet  from  the  back  walls  of  eight 
houses  in  the  other.  The  narrow  space  thus  provided  be- 
tween the  two  streets  is  further  diminished  by  five  blocks 
of  privy  middens. 

House  and  Court  Yards. — The  condition  of  house  and  court 
yards  leaves  much  to  be  desired.  In  a  considerable  number  of 
instances,  indeed,  house  and  court  yards  are  well  paved  and  clean. 
But  many  are  paved  with  cobbles,  which  allow  accumulation  of 
filth  between  their  interstices.  As  regards  not  a  few,  paved  with 
bricks  or  with  stone  flags,  the  paving  material  has  become  broken 
and  uneven.  Yet  other  yards  are  unpaved  save  for  a  narrow  strip 
of  cobbles  or  other  material  skirting  the  house  wall,  sSome  yards 
are  entirely  unpaved.  The  channelling  leading  to  the  yard  gully 
is  frequently  uneven,  with  the  result  that  slop  water  tends  to 
stagnate  in  the  channel  instead  of  flowing  freely  to  the  yard  gully. 
Many  yards  are  in  a  very  dirty  condition  owing  to  vegetable  ana 
other  objectionable  refuse  cast  on  the  yard  surface  :  and  in  not  a 
few  instances,  also,  owing  to  the  keeping  of  fowls,  which  are 
allowed  to  roam  about  the  yard,  which  they  foul  with  their 
droppings. 

1-33,  Worsley^s  Buildings  :  a  large  yard  common  to  the 
occupants  of  Nos.  1-33.  Is  unpaved,  save  for  a  strip  of 
brick  paving,  3  feet  in  width,  which  skirts  the  houses. 
This  strip  is  old,  dilapidated,  and  uneven.  Uneven 
channelling  along  the  centre  of  the  yard,  containing  stagnant 
pools  of  slop-water.  Fowls  kept.  The  yard  surface  is 
littered  with  ashes,  vegetable  refuse,  rags,  scraps  of  paper, 
and  fowl  droppings. 

474-4829  Bolton  Road:  a  lai^ge  yard  partly  paved  with 
cobbles.    This  paving  is  very  uneven,  and  allows  slop- water 
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to  remain  on  the  yard  aurfac*.  The  yard  ie  litter«d 
with  ashea,  other  refuse,  and  fowl  droppings. 

SC-SH,  Wiifgley  Strivt :  ihe  yards  of  theae  houses  are 
'  paved  with  brick  which  haa  become  uneven  and  broken, 

allowing  sloji-water  to  form  pools  on  the  yard  enrface, 

1-13,  Bridge  Street :  the  j'anl  common  to  these  hooees  is 
■  unpaved   save  for  a  narrow  strip  of  cobbles  skirting  the 

houses.  The  yard  surface  has  a  downward  slope  away  from 
the  bouses,  and  slop-water  rona  over  this  surface,  which  is 
uupared  for  the  most  part.  The  yard  is  littered  withashefi. 
other  refuse,  and  fowl  droppings. 

.'iit-62,  Station  Rixid :  yard  unpaved  save  for  a  narrow 
strip  of  fiagstones.  Aahes,  bricks,  cans,  bones,  vegetable 
refuse,  scraps  of  paper,  littering  the  surface  of  the  yard ; 
which  is  also  fouled  by  fowl  droppings, 

\.h,  Artltitr  Slri^i :  yard  unpaved.  Tenant  states  that  it 
becomes  very  dirty  in  wet  weather. 

323-1137,  CfutrU-y  Road ,-  the  yard  is  paved,  in  the  vicinity 
of  the  houses,  witti  cobbles  and  bricks  in  a  very  dilapidated 
state.    There  are  pools  of  slop-water  on  the  yard  sui^ace. 

53,  Eaton  Stnvt .-  the  yard  is  paved  with  flagstones, 
bricks,  and  cobbles,  but  the  paving  ia  broken  and  tineven. 

Rfxidways  nnd  Passages, — Most  of  the  streets  in  Swinton  and 
Pendlebury  are  paved  :  the  material  employed  for  the  greater 
number  being,  as  regards  the  roadways,  either  granit*  setts  or 
gritstone  setts,  while  the  footpaths  are  generally  paved  with  flag- 
stones. Cobbles,  however,  still  form  the  paving  material  in  some 
instances  ;  white  not  a  few  of  the  streelB  paved  with  setts  are  in 
bad  repair.  Other  streets  are  entirely  unpaved,  and  in  wet 
weather  some  of  them  become,  it  is  said,  unfit  for  traffic.  There 
are  also,  in  this  district,  many  passages  serving  as  back  streets 
These  are  usually  about  13  feet  in  width,  and  are  for  the  most 
part  unpaved.  They  become  very  dirty  in  wet  weather.  Aa 
regard  cleanness,  the  streets  leave  something  to  be  desired  ;  dried 
horse  manure,  dust,  scraps  of  paper,  and  the  liku  may  at  times  be 
observed  scattered  on  their  surface  and  blowing  about  with  every 
gust  of  wind.  The  passages  that  serve  as  track  streets  are  notn 
infrequently  littered  with  ashes,  vegetable  refuse,  and  oth< 
objectionable  matters. 

Partington  Lane :  in  the  greater  part  of  its  length  t] 
roadway  of  this  street  is  paved  with  setts  in  one  half  and 
with  cobbles  in  the  other.  The  paving  is  uneven  in  many 
places.  The  footways  are  paved  with  flagstones  in  some 
parts,  with  cobbles  in  others ;  while  in  yet  other  parts  there 
is  no  paving  save  the  kerbstone.  The  channelling  is 
commonly  rough  and  nneven.  There  are  accumulations  of 
horse  refuse,  straws,  and  scraps  of  {taper  in  the  gatterH. 

Birkdale  Road  ■  the  roadway  is  unpaved.  very  oneven, 
and  deeply  channelled  by  rain-storms. 

Back  passage  between   Stafford  Road   and  Pendlebury 
Road:  is  about   12  feet  wide,   unpaved,  surface   uneven, 
chanuelled  by  rain-storms, and  littered  with  ashesand  othi 
refuse. 
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Dispo&at  and  Removal  of  Excrement  and  House^efuse. — The  ^^-  ^  ^^ 
chief  method  of  disposal  of  excrement  and  hoase-refase  is  the  on  Bntcrio 
priTy-midden  system.     There  are  also  some  water-closets,  with  SlJeiJStiir 
dry  ash-pits ;  but  these  are  few  in  comparison  with  the  privy-  Circamstao 
middens.    The  middens  are  usually  capacious  structures,  capable  te^iitn?f  j 
of  containing  the  excrement  and  refuse  of  three  or  four  dwellings  p^J?'^  *° 
contributed  during  several  months.     The  older  middens  are  con-  UrbAniMS! 
stracted  of  bricks  set  in  cement  with  a  floor  of  flagstones  or  of  tL^'aon. 
bricks;    the  newer  middens  have  cement-concrete  floors  and  a 
layer  of  cement  lining  the  interior  of  their  walls.     The  floor  of 
the  midden  is  below  the  ground-level,  save  in  those  that  have 
been  constructed  during  the  last  two  or  three  years,   and   not 
infrequently  liquid  may  be  observed   standing  in  them.     Nearly 
half  the  middens  in  the  district  are  drained  into  the  sewers. 
Some  of  them  are  roofed  over,  others  are  uncovered  :  probably 
the  latter  are  the  more  numerous.     Into  these  receptacles  are  cast 
asheB,  vegetable  refuse  of  all  sorts,  and  not  uncommonly  animal 
refuse  also.    They  are  usually  offensive  nuisances.    Dry  ash-pits, 
where  they   exist,  are  usually  structures  capable  of  containing 
several  months'  accumulations  of  house  refuse.     They  are    not 
infrequently  without  roof :  while  the  floor  of  some  is  below  the 
ground   level.     Middens,    as    well  as  ashpits,  are   cleansed    by 
contractors  employed    for    this  purpose   by  the   Urban  District 
Council.    For  the  most  part  these  receptacles  are  cleansed  once 
every  two  or  three  months  :  although,  in  many  instances,  a  longer 
period  than  this    elapses    between    successive  cleansings.     The 
contents  of  middens  are  disposed  of  to  farmers  :  while  dry  refuse 
is  taken  to  a  "tip"  near  the  northern  boundary  of  the  district 
and  there  deposited. 

1-7,  Moor  Street :  two  privy  middens.  One  of  these 
measures  8  ft.  by  3  ft. ;  its  floor  is  2  ft.  below  ground  level. 
It  is  uncovered  and  smells  offensively.  It  is  stated  to  be 
cleansed  twice  a  year. 

178-18^,  Worsley  Road:  midden  measures  22  ft.  by  f>  f*. ; 
its  floor  is  1  ft.  below  ground  level.  It  is  roofed  over.  Is 
very  offensive.    Has  not  been  cleansed,  it  is  said,  for  a  year. 

121-123,  Partington  Lane:  midden  is  uncovered,  and 
measures  5  ft.  by  5  ft. ;  its  floor  is  1^  ft.  below  ground 
level.     It  smells  offensively. 

Police  Station,  Arthur  Street :  covered  midden,  measuring 
3  ft.  by  5  ft. ;  its  floor  is  on  the  ground  level.  Is  very 
offensive. 

54,  Wellington  Road:  covered  midden,  measuring  3  ft. 
by  4^  ft.,  with  floor  6  in.  below  the  ground-level.  Smells 
very  offensively.  The  tenant  of  the  dwelling  states  that 
he  uses  "disinfectant"  with  a  view  to  lessening  the  smell. 
He  also  complains  that  the  midden  is  sometimes  allowed  to 
become  too  full  before  it  is  cleansed. 

Yard  at  Corner  of  Orosvenor  Street  and  Little  Cross 
Lane:  11  houses  in  yard,  with  common  privy  midden. 
The  midden  measures  30  ft.  by  2|  ft.,  and  its  floor  is  6  in. 
below  ground  level.  It  has  no  roof  :  and  liquid  stands  in 
its  bottom.    Is  extremely  offensive. 
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7,  Wltitley  Street:  uncovered  and  very  offensive  midi 
measaring  (5  ft.  by  2^  ft.,  with  floor  6  in.  below  groid 
level.  TliiB  midden  is  within  i  ft.  of  the  biick-door  and 
window  of  the  house. 

Putter'*  SqudTf :  uncovered,  very  offeusive  midden, 
measuring  12  ft.  by  5  ft,,  with  floor  IJ  feet  below  ground 
level. 

48-5l\  Slaffurd  HiMid :  uncovered  oiidden,  measuring 
5^  ft.  by  iii  ft,,  with  floor  Jl  in,  below  ground  level.  Is  full ; 
and  very  oftenBive.  Its  liquid  contents  are  leaking  through 
the  midden  wall  on  to  the  surfece  of  the  passage  on  which 
it  abuts. 

Sotise-dritinage. — House  dmius  are.  for  the  most  part,  earthen- 
ware pipes  jointed  with  clay  or  with  cement.  Prior  to  ISy.i 
cement  was  seldom  used  for  this  purpose.  House  drains  are 
eeldom  disconnected  from  the  sewers  to  which  they  discharge. 

The  interiors  of  dwellings  are  usually  disconnected  from  the 
drains  serving  them  ;  although,  in  those  instances  where  there  is 
an  indoor  water-closet,  the  soil-pipe  is  seldom  ventilated  by  a  full- 
bore  upcast  shaft.  In  the  course  of  my  inspection  I  observed 
instances  of  nnisance  arising  from  defective  conditions  of  house- 
drainage. 

^,  Partington  Lane:   house-drain  blocked;   tenant  c 
plains  of  offensive  smells  proceeding  from  it. 

17it-189,  Wiirekif  Road:  complaint  made  of  offenaliS^ 
smells  from  a  yard  gully,  to  which  the  privy-midden" 
serving  No.  189  is  said  to  be  drained, 

'A2'i,  Chiirlr-y  Hind:  tenant  complains  that  during  heavy 
rains  the  drain  of  the  yard-gully  opposite  her  door  "  backs 
up,"  and,  in  consequence,  sewage  makes  its  way  into  her 
house,  through  which  it  flows,  by  reason  of  the  slope  of  the 
floors,  from  the  back-room  to  the  front-room  and  thence 
into  the  street, 

Heiveragtf  and  Seivnge  Diifjximt. — With  the  exception  of  two 
small  groups  of  dwellings,  one  situated  toward  the  western  and 
the  other  towards  tbe  eastern  extremity  of  the  district,  all  houses 
in  those  parts  of  Swinton  and  Pendlebury  that  are  not  of  a  rural 
character,  drain  to  sewera.  For  the  most  part  the  sewers  are 
earthenware  pipes,  jointed  in  some  instances  with  clay,  in  other 
instances  with  cement.  There  is  no  provision  for  ventilation  of 
sewers  otherwise  than  by  perforated  manhole  covers.  Many 
manhole  covers,  however,  are  not  perforated  ;  while  the  holes  in 
those  that  are  perforated  are  usually  blocked  by  retnse  from  the 
street  surface.  The  flushing  of  sewers  is  effected  by  the  intro- 
duction of  a  stream  of  water  from  a  4-inch  hose  pipe  by  way  of  a 
manhole  ;  the  water  being  retained  at  the  point  of  introduction 
by  means  of  a  lowered  penstock  nntil  sufficient  head  has  been 
attained,  whereupon  the  penstock  is  raised  and  the  accumu- 
lated water  flushes  the  length  of  sewer  below.  There  are  two 
systems  of  stwers  in  this  district ;  of  which  one  serves  a  popuj 
tion  of  about  7,1100,  and  conveys  the  sewage  to  the  Pendlebia 
sewage  works,  while  the  other  serves  a  population  of  about  18,00 
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and  conveys  the  sewage  to  the  Swinton  works.    The  two  systems  app.a«  No.ii. 
are  not  connected  with  one  another ;  and  the  Swinton  Sewage  on  Bnterio 
Outfall  Works  are  on  the  south  side  of  the  district,  while  the  f^J|J^j3i£^^ 
Pendlebury  Sewage  Outfall  Works  are  on  the  north  side.  Oircumstftnceg 

The  Pendlebury  Sewage  Outfall  Works  deal  with  an  estimated  SSio^.tiS; 
dry-weather  flow  of  150,0(X)  gallons.     They  comprise  16  acres  of  |^*5}^^  ^ 


land,  of  which  1|  acres  belong  to  the  Urban  District  Council,  urbaniMff&iot; 
while  other  14J  acres  are  rented  for  the  purposes  of  these  works.  TLSwon 
All  sewage  brought  to  these  works  goes  through  the  following 
stages  of  treatment : — 

(1.)  Straining  off  the  grosser  solids  ; 

(2.)  Treatment  by  the  alumino- ferric  process  ; 

(3.)  Either  (a)  treatment  by  polarite  filter  beds,  or  (6)  treat- 
ment by  being  passed  through  "  cinder  and  earth  " 
beds. 

These  latter  consist  of  two  beds  of  boiler-cinders  one  foot  in 
depth,  beneath  which  are  3  ft.  6  in.  of  soil.  The  beds  cover  a 
total  area  of  |  acre,  and  are  under-drained.  The  polarite  filter- 
beds  are  four  in  number,  with  a  total  area  of  150  square  yards. 
The  effluent  from  these  works  is  discharged  into  the  river  Irwell. 

The  Swinton  Sewage  Outfall  Works  comprise  37  acres  of  land, 
of  which  32  are  the  property  of  the  Urban  District  Council,  while 
the  additional  five  acres  are  rented.  The  daily  dry -weather  flow 
of  sewage  to  these  works  is  estimated  at  500,000  gallons.  This 
sewage  is  dealt  with  as  follows  : — 

(1.)  Straining  off  the  grosser  solids  ; 

(2.)  Treatment  with  lime  and  copperas  ; 

(3.)  Either  (a)  treatment  by  intermittent  downward  filtration 
through  land  ;  or  {b)  treatment  by  means  of  coke  beds  ; 
or  (c)  treatment  by  means  of  cinder-beds ;  or  {d)  treat- 
ment by  means  of  "  cinder  and  earth  "  beds. 

As  regards  (a)  it  may  be  noted  that  only  10^  acres  of  land 
regarded  as  suitable  for  sewage  disposal,  are  at  a  sufficiently  low 
level  to  permit  sewage  being  passed  over  them.  These  10^  acres 
are  under-drained  at  a  depth  of  3  ft.  to  3^  ft.;  the  soil  is  clay.  As 
regards  (/>),  these  beds  are  four  in  number  with  a  total  area  of  500 
square  yards,  and  consist  of  a  layer  of  broken  coke,  4  ft.  in  depth. 
As  regards  (c),  these  beds  are  two  in  number,  with  a  surface  area  of 
1,320  square  yards  each,  and  consist  of  a  layer  of  cinders,  3  ft.  6  in. 
in  depth.  As  regards  (rf),  these  beds  are  four  in  number,  with  a 
total  area  of  1|  acres,  and  consist  of  a  layer  of  cinders  on  top, 
about  1  ft.  in  depth,  beneath  which  come  nearly  3  ft.  of  soil.  The 
coke-beds,  the  cinder-beds,  and  the  "cinder  and  earth  "  beds  are 
all  under-drained.  The  effluent  from  the  Swinton  Sewage  Outfall 
Works  is  discharged  into  a  neighbouring  stream,  known  as  the 
Folly  Brook,  and  not  obviously  liable  to  other  pollution.  I 
examined  samples  of  the  effluent  flowing  from  the  cinder-beds,  as 
also  from  the  "  cinder  and  earth  "  beds.  They  were  opalescent 
and  had  very  little  smell.  At  the  point  where  the  effluent  from 
these  beds  discharged  into  the  brook,  the  bed  of  the  stream  was 
tolerably  clean  and  patches  of  green  weed  were  noticeable  here 
and  there.  On  following  the  downward  course  of  the  stream, 
however^  increasing  evidences  of  pollution  appeared :  the  green 
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An,  A.  No.  14.  weed  disappeared  and  deposits  of  black  mud  became  more  and 
On  Bateric  more  noticeable  in  the  bed  and  on  the  banks  of  the  brook.  About 
Sm  SaiSianf  ^  quarter  of  a  mile  below  the  highest  point  at  which  the  sewage 
OireamstaDcet   effluent  passes  into  the  brook,  its  waters  were  in  a  foul  condition. 

and  Adminit-  ^  ' 

Swintonand  Water  Supply, — The   water  supplying  the  whole  district  is 

UrbttaDUi^ct-  ^^^^^i'^^d  from  the  mains  of  the  Manchester  Corporation,  and  is 
by  Dr.  '  derived  from  Thirlmere.     Only  one  house  in  the  district  is  known 

TiioiiMOD.         ^Q  ^^  supplied  from  a  local  well. 

Sfauffhin'hoKHes  :  Dairies  and  Cowsfipd,^  :  Bakehouses. — ^Ther© 
are  21  slaughterhouses,  29  cowsheds,  and  10  milkshops  in  the 
district.  The  slaughterhouses  seen  by  me  were,  for  the  most  part, 
fairly  good  as  regards  their  structural  conditions  :  in  the  matter 
of  cleanness,  however,  some  of  them  left  a  good  deal  to  be  desired. 
The  structural  conditions  of  the  cowsheds  that  came  under  my 
notice  fell  short  of  what  is  desirable  in  several  respects.  Defective 
paving  of  their  floors  and  inadequate  moans  of  ventilation  were 
the  shortcomings  mainly  noted  by  me.  The  bakehouses  inspected 
by  me  were  satisfactory  as  regards  construction  and  cleanness. 

Sanitary  Administration. 

Swinton  and  Pendlebury  is  an  Urban  District,  with  a  Council  of 
twelve  members,  meeting  once  a  month. 

Adoptive  ActSy  Bt/e-latvs  and  Regulations  in  force  in  the 
District, — The  Public  Health  Acts  Amendment  Act  has  been  in 
force  in  the  district  since  January  8th,  1891 ;  and  the  Infectious 
Disease  (Nocification)  Act,  1889,  has  been  in  force  in  the  district 
since  December  3,  1889.  The  following  list  shows  the  matters 
concerning  which  bye-laws  have  been  made,  and  also  the  dates  on 
which  these  several  sets  of  bye-laws  were  allowed  : — 

Prevention  of  Nuisances  and  Removal  of  Refuse :  January 

11th,  1869. 
Regulation  of  Slaughterhouses  :  January  11th,  1869. 
Regulation  of  Common  Lodging-houses  :  January  11th,  1869. 
Regulation  of  Markets  :  May  26th,  1877. 
Keeping  of  Animals  :  May  I3th,  1885. 
New  Streets  and  Buildings  :  December  5th,  1894. 
Paving  of  Yards  :  December  10th,  1897. 

Regulations  regarding  Dairies,  Cowsheds  and   Milkshops  have 
been  in  force  in  the  district  since  May  26th,  1887. 

The  three  series  of  bye-laws  approved  in  1869  are,  in  some 
respects,  not  in  accordance  with  modem  requirements.  As 
regards  common  lodging-houses,  however,  it  should  be  noted  that 
there  are  no  longer  any  of  these  in  the  district.  The  bye- laws  for 
New  Streets  and  Buildings  follow,  in  a  general  way,  the  Board's 
Model  Series  on  this  subject,  but  with  an  important  difference  as 
regards  privies  and  ashpits,  the  maximum  cubic  capacity  of  these 
receptacles  being  put  at  20  cubic  ft.  instead  of  8  cubic  ft.,  as  almost 
invariably  recommended  by  the  Board.  The  bye-laws  concerning 
paving  of  yards  and  open  spaces  in  connection  with  dwelling- 
houses  are  under  Section  23  of  the  Public  Health  Acts  Amend- 
ment Act^  1890.    Owing  to  the  recent  date  of  their  approval,  the 


powers  obtained  under  these  bje-laws  have  not  as  yet  been  much  ^^^-  ^  ^< 

utilised.  On  Enteric 

No  action  has  been  taken  by  the  Urban  District  Council  under  fhJSiStM 
the  Housing  of  the  Working  Classes  Act,  1890.  Circnnutu 

and  Admin 

Scavenging. — The  cleansing   of    '' earth- closets,   pails,   privies,  Swictonao 
ashpits,  and  cesspools "  within  the  district  is  undertaken  by  the  urbim^2 
Urban  District  Council,  who  employ  two  contrdctors  to  carry  out  ]by  Dr. 
this  business.     Each  of  these  two  contractors  has  an  area  allottei      odmoo. 
to  him  for  this  purpose  :  one  contractor  receiving  £410  per  year, 
the  other  £470  per  year  for  the  work.     Each  contractor  is  bound 
to  cleanse  the  receptacles  above  specified  within  three  days  of 
notice  t<)  do  so  given  him  by  the  Inspector  of  Nuisances,  and 
ivithin  twenty-four  hours  when  there  is  infectious  disease  in  the 
dwelling.     The  usual  method  of  cleansing  ashpits  and  middens  is 
to  shovel  out  their  contents  on  to  the  surface  of  a  back  passage, 
Mrhence  they  are  transferred  to   night-soil   carts  and   removed. 
'When  there  is  no  back  passage  the  midden  contents  are  conveyed 
in  >vheelbarrows  to  the  street,  on  the  surface  of  which  they  are 
deposited  to  await  removal.     The  contractor  undertakes  to ''  disin- 
fect all  earth-closets,  pails,  privies,  ashpits,  and  cesspools  at  the 
^ime  of  being  emptied,'*  and  to  ^^  sprinkle  disinfectants  along  any 
c^OTirt,  passage,  or  street  in  which  the  night  soil  may  have  been 
eposited  for  the  purpose  of  removal/'  the  Urban  District  Council 
applying    him    with    disinfectants.     These  receptacles  are    to 
cleansed  during  the  day  time  from  September  to  May  inclu- 
sive, and  during  the  night  time  in  June,  July,  and  August. 

Hospital  Accommodation  for  cases  of  Infectious  Disease :    and 
^disinfection  of  Infected  Articles. — There  is  no  hospital  for  infec- 
'Cions   diseases  within   the  district.      Cases  of    small-pox    from 
Swinton     and    Pendlebury    are   admitted    by    the    Manchester 
<^ity    Council  to  their  hospital  at  Monsall ;    payment  for    this 
^icc*oaimodation  being  made  to  the  latter  body  by  the  Urban  Dis- 
trict Council  under  agreement.     The  agreement  expires  on  June 
24,   1899.     Cases  of  infectious    disease,    other    than    small-pox, 
notifiable  under  the  Infectious  Disease  (Notification)  Act,  1889, 
are  admitted  to  the  Salford  Town  Council's  hospital  at  Ladywell ; 
the  Urban  District  Council  paying  the  Salford  Town  Council  for 
this  accommodation,  according  to  a  scale  fixed  by  agreement.  This 
agreement  has  been  made  for  a  period  of  ten  years  dating  from 
May  of  the  present  year.     Prior  to  that  time  cases  of  fever  not 
treated  at  their  homes  were  for  the  most  part  sent  to  Monsall 
Hospital.     The  Urban    District    Council    have    no    disinfecting 
apparatus.    The  means  of  disinfection  resorted  to  are  fumigation 
of  infected  rooms  and  articles  with  sulphur ;   with  subsequent 
washing  of  these,   where  this  measure  is  applicable.     In  some 
cases,  infected  articles  are  disinfected    by    the    Salford    Town 
Council  at  a  fixed  scale  of  charges.    Articles  infected  by  small- 
pox are  destroyed. 

Sanitary  Staff.— The  sanitary  staflF  for  the  district  consists  of  a 
Medical  Otficer  of  Health,  who  is  engaged  in  private  practice  ;  and 
of  an  Inspector  of  Nuisances,  who  is  also  Inspector  of  Markets. 
The  Inspector  of  Nuisances  receives  occasional  assistance  in  the 
disinfectioa    of    houses    invaded    by    infectious    disease.    This 
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aBsistence  is  afforded  by  a  man  who  is  ordinarily  employed  on 
district  roads  :  he  receivee  no  special  emolumeDte  for  help  rendt 
to  the  Inspector  of  Nuisances. 

The  Medical  Officer  of  Health  is  Samuel  Hosegood,  M.R.C. 
L.S.A.,  who  receives  a  salary  of  £90  per  y<^ar,  half  repaid  fn 
county  funds.  The  Inspector  of  Nuisances  is  Albert  Blealdey, 
;  who  receives  £110  per  year,  half  repaid  from  county  funds.  He 
also  receives  £10  i)er  year  as  Inspector  of  Markets.  In  addition  to 
the  ordinary  duties  of  Inspector  of  Xnisances,  he  has  to  see  that 
the  undertakings  of  the  contractors  to  cleanse  ashpits,  privies.  &c., 
are  properly  performed.  He  also  keeps  the  Health  OtBce  books. 
He  is  a  careful  and  painstaking  officer  ;  but  the  duties  devolving 
upon  him  cannot  adequately  be  discharged  by  a  single  Inspector  of 
Nuisances,  provided  with  but  trifling  assistance,  in  a  district  of  thi 
size  aud  character  of  Swinton  and  Pendlebury. 

Ivuieatues. — Nuisances  abound  in  the  district.  Munly  these 
arise  in  connection  with  the  offensive  privy-middens  that  form  the 
chief  method  of  excrement-disposal  in  the  district.  But  unpaved 
and  defectively  paved  yards  and  passages,  accumulations  of  refuse 
in  yards,  defective  sink-pipes  and  rainfall  pipes  causing  dampness 
of  house  walls,  defective  drains,  and  other  unsanitary  conditions 
are  also  fruitful  sources  of  nuisance.  The  annexed  returns  made 
by  the  Inspector  of  Nuisances  in  regard  of  the  two  years  1896  and 
1897  alFord  some  indication  of  the  condition  of  the  district  i 
regards  nuisances. 

Summary  of  Sanitary  Work    attended    to    during    the 
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NUISANOBS  AND   REPAIRS,   &C.,   NECESSARY  TO   PROPBBTV.  ] 

Defective  soil  pipes  and  water-closet  arrangements... 
Dilapidated  state  of  closet  and  ashpit  walls  and  wet 

ashpits  .  . 

Defective  sinkstone  pipes,  and  paving  around  gullies 

and  the  pipes  being  directly  connected  with  the 

drains 
Blocked  gullies  and  drains,  and  defective  condition  of 

same 
Defective   structural  condition  of  houses — chimney 

flues,  spouting,  roofings  and  ceilings,  cellar  floors 
Allowing  waste  water  to  lodge  on  surface  of  yards, 

streets,  and  passages    ... 
Dirty  state  of  houses,  premisss,  and  yards... 
Accumulation  of,  and  deposit  of,  refuse,  vegetables, 

and  decayed  fish,  &c.,  in  prohibited  places 
Overcrowding  ... 

Defective  state  of  urinals  and  manure  receptacles    ... 
Unsound  food  offered  for  sale  (onions) 
Inefficient  emptying  of  ashpits  and  clearing  after- 
wards 
Firing  of  house  chimneys 
Keeping  ponltry  in  house  (ducks) 
Kevping  pigs  in  contravention  of  bye-laws 
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Sninmary  of  Sanitary  Work   attended    to   dnrinsr    the    year 
1897  :— 

NUISANOBS  AND  REPAIRS,  &C.,  NBCBSSAKY  TO  PROPERTY. 

Closets  and  ashpit  walls  requiring  repairs...  ...     95 

Wet  ashpits,  "  owing  chiefly  to  blocked  drains  and 
tenants  throwing  waste  water  into  covered 
asnpivS  .••  ...  ...  •••  ■••     oo 

Depositing  ashpit  refase  in  prohibited  places  ...     11 

Ashpits  without  doors    ...  ...  ...  ...     63 

Broken  and  short  slopstone  pipes,  '*  allowing  waste 
water  to  drip  down  housewall "  ...  ...  407 

Defective  pavement  around  gullies  in  yards,  "  allow- 
ing waste  water  to  lodge  "         ...  ...  ...366 

TJntrapped  drains.  "Slopstone  pipes  directly  con- 
nected with  drains  and  untrapped  grids  in  yards  " 

Blocked  gullies.  "Chiefly  tenants'  fault  for  not 
clearing  same '' 

Defective  drains  and  broken  gullies 

Dirty  houses  and  accumulation  of  rubbish,  &c.,  in 

V  cLa  UD  ...  ...  ...  ...  ... 

Defective  structural  condition  of  houses  :  "Walls, 

roof s,  and  spouting"  ...            ...            ...            ...  32 

Inefficient  draining  of  yards  and  passages...            ...  6 

Firing  of  house  chimneys             ...            ...            ...  8 

Defective  manure  receptacles       ...            ...            ...  5 

Overcrowding  ..             ...            ...            ...            ...  2 

It  will  be  observed  that  the  nuisances  "  attended  to "  in  1897 
far  out-number  those  attended  to  in  1896.  This  is,  in  part  at 
least,  to  be  attributed  to  an  investigation  made  by  a  Committee  of 
the  Urban  District  Council  appointed  to  conduct  a  "  street-to-street 
visitation"  of  Swinton  and  Pendlebury. 
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APP.ANO.K 

Oq  Enterio 
Fever  In,  and 
the  Sitnitary 
Circnmstanoet 
and  Adminie- 
tration  of,  the 
Swinton  and 
Pendlebniy 
Urban  Distriot; 
by  Dr 
Thomaon. 


In  searching  for  an  explanation  of  the  persistence  of  enteric 
fever  in  Swinton  and  Pendlebury,  no  evidence  was  forthcoming 
which  would  justify  its  being  referred  either  to  the  water  supply 
or  to  the  sewerage  of  the  district.  For  the  water  supply,  as 
stated,  is  derived  from  the  Manchester  mains,  and  is  supplied  to 
Manchester  and  to  other  districts  which  are  not  marked  by  a  like 
persistence  of  fever.  The  sewerage  of  the  Swinton  and  Pendle- 
bury district  comprises  two  entirely  separate  systems ;  and  there 
was  no  evidence  of  heavier  incidence  of  the  fever  on  dwellings  on 
one  system  as  compared  with  dwellings  on  the  other. 

But  although  broad  contrasts  of  this  kind  did  not  appear,  there 
were  indications  that  some  parts  of  the  district  had  suffered  more 
from  enteric  fever  than  others.  The  data  available  in  this  regard 
are,  unfortunately,  of  very  limited  amount,  extending  as  they  do 
over  a  period  of  three  years  only  ;  and  a  corresponding  limitation 
therefore  attaches  to  their  value  as  bases  of  induction.  They  may, 
however,  probably  be  taken  as  affording  some  ground  for  sugges- 
tion as  to  the  conditions  mainly  responsible  for  the  fever.  These 
data  are  set  out  in  the  following  table  (Table  £.),  i^  which  are 

M 
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On  Bntdrio 
Fever  in,  and 
theSftnitary 
CMitnunstanoee 
and  Adminis- 
tration of,  the 
Swintonand 
Bendlebtuy 
Uriian  District; 
by  Dr. 
TliomiKm. 


given  the  death  rates  and  attack  rates  from  enteric  fever  per  1,000 
living  in  each  of  the  four  wards  which  constitute  the  Swinton 
and  Pendlebnry  Urban  District.  As  matter  of  interest,  death  rates 
from  all  causes,  as  well  as  from  certain  other  causes,  in  these 
wards  are  also  given. 

Table  E. 

Showing  for  each  of  the  Four  Wards  of  the  Swinton  and  Pendle- 
bnry Urban  District  the  mean  Annual  Death  Rates  per  1,000 
living  from  all  causes,  as  well  as  from  certain  particular  causes, 
during  the  Three  Years  1895-97  ;  and  also  the  mean  Annual 
Enteric  Fever  Attack  Rates  per  1,000  living  in  each  Ward 
during  the  same  period. 


Area 

in 
Acres. 

Estimated 
Population. 

Mean  Annual  Death  Bate  per  1,000  livinfir  from 

Mean 
Annual 
Attack 

Ward. 

AU  Causes. 

Seven 
Principal 
Zymotics. 

DiarrfaoBa. 

Enteric 
Fever. 

Bate  per 

1/mUving 

ftt>m 

Enteric 

Fever. 

North 
Sonth 
West 

East 

266 
976 
236 
746 

6,960 
7,360 
6,620 
4,230 

17*2 
12-3 
20-2 

2e*i 

3-6 
1-8 
3-9 
1*9 

1*4 
0-41 
1*1 
0-07 

0*67 
0-13 
0-60 
0-47 

2-4 

1-2 
83 
3-1 

The  most  striking  feature  in  the  above  table  is  the  compara- 
tively small  incidence  of  enteric  fever,  both  as  regards  attacks 
and  deaths,  upon  the  South  Ward.  This  ward,  which  has  also  the 
lowest  death-rate  from  all  causes,  contains  a  materially  smaller 
proportion  of  dwellings  of  the  poorer  classes  than  any  of  the  other 
three  wards.  Pendlebury  West,  much  of  Pendlebury  North,  and 
the  populous  part  of  Pendlebury  East,  on  the  other  hand,  mainly 
comprise  dwellings  inhabited  by  the  working  classes  and  by  the 
poorest  classes ;  and  it  will  be  observed  that  these  three  wards 
have  suffered  heavily  from  enteric  fever. 

So  tar  as  these  figures  afford  guidance  they  tend  to  suggest  that 
the  fever  has  been  associated  with  neighbourhoods  inhabited  by 
the  working  and  the  poorer  classes ;  and  to  this  extent  they  sug- 
gest also  association  of  the  disease  with  the  filthy  conditions  too  often 
found  in  connection  with  the  surroundings  of  this  class  of  dwelling 
in  town  districts.  That  these  filthy  conditions  do  abound  in  Swinton 
and  Pendlebury  appears  with  sufficient  clearness  from  the  account 
that  has  been  given  of  the  general  sanitary  circumstances  of  the 
district.  These  conditions  compnse  :  Unpaved  and  badly  paved 
yards,  allowing  refuse,  both  liquid  and  solid,  to  pollute  the 
ground ;  defective  house  and  yard  drains,  bringing  about  a  like 
result ;  and,  above  all,  large  privy  middens  containing  the  accu- 
mulated excreta  of  months,  much  of  the  more  liquid  part  of  which 
soaks  into  and  fouls  the  neighbouring  soil.  In  addition  to  the 
fouling  of  the  soil  thus  brought  about  by  these  middens,  pollution 
of  the  ground-surface  takes  place  each  time  that  they  are  cleansed, 
by  reason  of  their  contents  being  cast  upon  passages  and  streets 
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and  left  there  pending  removal  of  these  matters  by  the  night-soil  APP.A.Na  m. 
cart.    In  these  yarions  ways  the  soil  on  which  much  of  Swinton  on  Enteric 
and  Pendlebnry  stands  is  liable  to  serious  fouling ;  and  in  view  SeliSti^ 
of  the  suitability  of  soils  thus  befouled  as  a  medium  for  the  ctrcamstenoM 
growth  and  multiplication  of  the  bacillus  of  enteric  fcTer,  it  may  Sn^i^^l^ 
well  be  that  here  is  to  be  found  an  explanation  of  the  persistence  S^JjS  "^ 
of  that  fever  in  the  district.  Urban  ih^et; 

But,  however  this  may  be,  the  old  privy  middens  that  abound  tJ^soh. 
in  the  more  populous  parts  of  Swinton  and  Pendlebury  are  fertile 
sources  of  offensive  nuisance  ;  and  for  this  reason  the  Urban  Dis- 
trict Ck)uncil  should  take  steps  to  procure  their  abolition  and  to 
substitute  in  their  stead  a  proper  system  of  excrement  and  refuse 
disposal. 

There  are  other  matters  that  also  require  the  attention  of  the 
Council.  Prominent  among  these  is  the  proper  paving  of  house- 
yards  and  streets.  As  reganls  paving  of  house-yards  the  Council 
have  recently  acquired  bye-law  powers,  as  already  noted,  of  which 
they  have  been  making  some  use  and  will,  it  is  to  be  trusted,  make 
further  use.  As  regards  paving  of  streets  the  Council  have  endea- 
voured to  obtain  the  Board's  sanction  of  a  loan  for  this  purpose  ; 
but  sanction  was  refused  on  the  ground  that  some  of  the  works 
proposed  would  involve  the  construction  of  sewers  that  would 
convey  sewage  to  outfall  works  not  in  a  condition  to  receive  a 
further  volume  of  sewage.  The  present  methods  of  disposal  of 
sewage,  whether  at  the  Swinton  out&ll  works  or  at  the  Pendle- 
bury out&dl  works,  are  unsatis&ctory  ;  and  this  question  should 
have  the  Coimcil^s  immediate  and  careful  attention,  as  also  should 
the  need  for  e£Scient  ventilation  of  the  sewers  throughout  the 
district.  Dwellings  and  house  drainage  also  require  constant  and 
careful  supervision;  and  regular  visitation  of  all  parts  of  the 
district  is  necessary  for  the  detection  and  remedy  of  nuisances. 
For  this  purpose  the  Council  should  add  to  their  sanitary  staff, 
^hich  is  at  present  inadequate  to  the  proper  supervision  and  con- 
trol of  the  sanitary  circumstances  of  the  district. 

The  Council  should  also  make  new  bye-laws  in  place  of  such  of 
those  now  in  force  in  the  district  as  are  mo  longer  in  accordance 
with  modem  requirements. 
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3ai*nBr  Toin  MHiMacaih  jii -iie^  36Hn33^  x:  HujgHUjMnF^lteir; 


:iij*^  i«r!siiTf*xic»^  if  sl  niiiiiBBik-  if  -nuMftnw  in.  tine;  cdwel.  Warn 
•mhiMfiiienr  !f>Exiiifr&  imtBr  sexuiciflaiLr  err  On  Bo&iiiaBi^  i 
ioii«ftn«i  -has  'W  ftnifiaB  ^nniimuwi  to  TBEiF^gaL  in.  BtnxDiL.  I  im 
^j^smiUnutY  :nBaru!asd,'JY  ^^^  3«KTi,.iiL  :iii»  JKtegr pa^ <if  A^^to 
^Mtr  'tm^  lii#9tlrf  sut  11  maim  im^iir^  j»  tzi  lim  mxtuunaxaaea 
tttmnftioa^  wvdtL  -hiB^nasxanoBd.  -jaBK^aitaustt^if  iiiTirfmi     To  tMs^  eni 

ieaf^iitj  lit  :iu^  msaa»  InifioaiKL.  Thfr  fbeis  JMLBLUmgit  Bf^  inir  is 
tStitt  (iMvaoBes^iStL  3am  aft  jailiixi» : — 

Tlui  Bnmn^  "if  Blir!HiL*4iirl5mic  ^ai^ac  t:&Bt  ii»i8ii»  df  I#L » 
^0Sfy\iaxiim,  <\t  -Crli^CT^  ^ul  sl  ssb  if  ^JSS  aamfc.  This  pogidaCLQi 
]» •^^icimfliKft  tan  ltxi:9^  imj'i  iMiiit  la  SIj^il^  by  t&^  Twiaflw^  <if  Ij0$. 
Tlli^  g^rvix^at  ^ftrt;  'if  die^  tsnwu  saaif&  <iiL  ^o;  gggmnf  »  ^e^  wuft  «i 
ttSu^  Tfimc ::  (^  ff^maauSisr  i»  4il  r^Hmg  ^F^iomL  riftirtaiiir  die-  wsfeoB 
l^«9iiai  <v(f  dUi:  fv^^sF^     fhn:  goyitoaiwi  i»  miBJiIy  <]f  c&e-  w^gkiaf 

inMfbM<«^  iA  t&f^  6^4er  part  «f  s&s>  i»>viiu.  xSkta^  m  ita  mm^spcnm'^o^ 
fA  4w^1trti^  myfm  acreaL    T^  ^t^nS^js]^  sBec&od  mi  cacn«9MiiilS 

^l^i^M^,  y^^arfj  aill  parts  of  tli«^  town  m^t  dcaoKd  ^  sewcxs. 
^th^^  \n  %  pnUte  wm^  ^t^pf^  furoiAtd  l^y  the  §«^dL  Stmlford- 
nhif^  WnU!rwf/rk»  Covapooj,  ukd  sdd  lo  Iw  dorired  from  tike  New 

ThA  fM*Art»%  hSf^ffj  fd  Barton  as  regards  meaides  maj  Iw  gmlliered 
ffofft  lth#»  folUfWtnf(  dssti^  famished  bj  Mr.  P&rks»  the  former 
ill**4UiHt  OW/'.#ff  ^/f  fli^ltb  for  Barton,  in  a  report  made  by  him  in 
iWffi,  lf#f  nUiim  in  thai  report  that  in  Barton  the  mean  annual 
(if^lU  f%hi  l^^rr  1/i^Mlof  th^  population  from  this  caase  was  0*29 
4urUtu  ih#5  tinUt^utnninm  1887-91 ;  and  rose  to  0-74  per  1,000  in 
Mi#t  fhiUtwin^  #|MinqM«;nniam,  1892-96.  This  increase  was  in 
mmi^UitfmhU^  f^Hfl.  (IfM)  t/i  th<5  occurrence  of  a  serere  epidemic  of 
Mi^  (iiminf^  Ut  18%,  which  K»ve  rise  to  a  mortality  from  this  cause 
of  1  '7  jmr  l/J^HJ  in  thnt  y^^fir  alone.  In  1897  there  were  274  known 
(itu^n  itt  Wfm9i\tm  fn  iho  district,  while  seven  deaths  were  referred 
Ui  ihiM  vnnmu  T\wne  canes  occurred  mainly  in  the  first  half  of 
fh«  ywar,  and  worn  due  to  the  continuance  of  the  1896  epidemic 
over  tho  (jarly  months  of  1897. 

Thci  outbreak  of  measles  which  forms  the  subject  of  this  Report 
app«ari  to  have  commenced  in  the  month  of  January,  1898 ;  the 


few  cases  occturring  in  this   month   being  scattered  somewhat   ▲pp.a.No.15. 
widely  apart  over  the  town.     In  the  conrse  of  the  four  weeks  oniiiieiiii 
ending  Janusiry  29th,  five  cases  of  the  disease  in  Barton  came  to  Uie  Borough  of 
the  toowledge  of  the  Local  Authority.     By  the  latter  part  of  TSffSy" 
February  cases  had  become  numerous,  and  in  early  March  as  !>'•  Thomwn. 
many  as  118  persons  were  notified  to  the  Authority  in  the  course 
of  a  single  week  as  having  measles.    During  April  there  was  some 
decrease  of  prevalence  of  the  disease,  but  in  May  and  early  June 
the  number  of  cases  reached  a  higher  limit  than  had  yet  been 
attained.     In  the  course  of  the  week  ending  May  21st  no  fewer 
than  288  cases  came  to  the  knowledge  of  the  Local  Authority. 
Towards  the  end  of  June  the  outbreak  began  to  wane,  and  con- 
tinued to  abate  throughout  the  following  month  of  July  ;  until,  in 
mid- August,  the  disease  had  ceased  to  be  regarded  as  epidemic  in 
the  district.    The  course  of  the  epidemic,  from  week  to  week, 
will  be  gathered  from  the  following  Table  (Table  A)  : — 


Tablb  a. 

Showing,  week  by  week,  the  number  of  cases  of  Measles  in 
Burton  that  came  to  the  knowledge  of  the  Local  Authority 
during  the  period  January  2— August  13, 1898. 


Week  ending 

Cases  of 
Measles. 

Week  ending 

Cases  of 
Measles. 

January    8  ... 

1 

April     30  ... 

33 

„        16  ... 

— 

Mmj        7  ... 

94 

n        22  ... 

2 

n             ^^   •?• 

92 

^    n        29  ... 

2 

21     . 

288 

PebmaryS  ... 

6 

WW 

„          28  ... 

152 

f,        12  ... 

6 

June       4  ... 

209 

n           19   ... 

12 

f*        **  ••. 

109 

n           36   ... 

39 

„        18  ... 

91 

Hareh       5    .. 

25 

.f         26  ... 

65 

12  ... 

118 

July        2  ... 

67 

ft                   tu    ... 

37 

»i           9  ... 

36 

n          26  ... 

115 

ff        16  ... 

36 

-April         2  ... 

60 

„        23  ... 

28 

n               9   ... 

113 

1)           «HI   ... 

17 

»              IS  ... 

86 

Angfnst  6  ... 

10 

»f          23  ... 

76 

fj           to    ... 

3 

JanoArj 

f  2 — ^August  13 

... 

... 

2,015 

From  the  foregoing  Table  it  will  be  observed  that  during  the 
period  January  2~AugU8t  13  the  total  number  of  cases  that  came 
to  the  knowledge  of  the  Local  Authority  was  2,015.  Of  these 
2,015  persons  attacked,  29  died,  giving  the  low  fatality  rate  of  14 
per  1,000. 

In  the  following  Table  (Table  B)  the  incidence  of  attacks  as 
well  as  deaths  on  certain  age-groups  is  shown;  and  also  the 
^tality  rates  as  regards  those  age-groups. 
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OnMoaaletin 
the  Boroagh  of 
Bnrton-on- 
Trent ;  by 
Dr.  Thomson. 


Tablb  B. 

Showing  the  number  of  persons  known  to  have  been  attacked  by 
Measles  at  each  of  several  age-gronps,  and  also,  in  each  instance, 
the  number  of  deaths  referred  to  this  cause  ;  with  the  attack 
rate  and  the  death  rate  from  this  cause  in  each  group  per  1,000 
living,  and  the  fatality  rate  per  1,000  persons  attacked  by 
Measles. 


Age-groaps. 


Estimated 
Population. 


Attacked 
by  Measles. 


Deaths 

from 

Measles. 


Measles 

Attack 

rate 

per  1,000 
living. 


Measles 

Death 

rate 

perljOOO 
bring. 


Measles 

Fatalltyrate 

per  LOGO 

attacked. 


At  aU  ages 

0—1 
1—2 
2^—3         ... 


ft     o         ...         ... 

Under  5 

5—10       ...         ••• 
10  and  upwards... 


51,664 

2,015 

29 

39 

056 

1,430 
1,425 
1,495 
1,356 
1,445 

148 
217 
235 
809 
315 

6 
11 
9 
1 
1 

103 
152 
157 
228 
218 

4-2 

7-7 
60 
0-7 
0-T 

7,151 

1,224 

28 

171 

8-9 

7,150 
37,863 

680 
111 

1 

95 
3 

01 

14 

40 

50 

38 

3 

3 

23 


From  this  table  it  appears  that  as  regards  measles  the  chief 
incidence  of  attacks  was  on  children  in  the  2nd,  3rd,  4th,  and 
5th  years  of  life,  and  more  especially  on  children  in  their  4th  and 
5th  years  ;  while  the  chief  incidence  of  deaths  was  on  children  in 
the  1st,  2nd,  and  3rd  years,  and  more  especially  on  those  in  their 
2nd  year.  Thus  the  fatality  rate  was  much  higher  on  children  in 
the  1st,  2nd,  and  3rd  years  than  on  children  in  the  4th  and  later 
years  of  life,  and  was  highest  in  the  case  of  children  in  the  2nd 
year  of  life.  Much  the  same  facts  appeared  from  certain  data  on 
this  subject  furnished  by  me  in  my  Report  on  Measles  in  Ehigland 
and  Wales. 


Action  op  the  Local  Authority. 

1.  Measures  adopted  with  a  view  to  obtaining   infomuUion  as 
regards  occurrence  of  Measles  in  the  district. 

(a.)  Compulsory  Notification, — In  December,  1893,  the  Burton 
Town  Council  scheduled  measles  as  one  of  the  diseases  to  be 
notified  under  the  Infectious  Disease  (Notification)  Act,  1889, 
which  had  already  been  for  some  time  in  force  in  the  district. 
Measles  thus  became,  and  still  is,  compulsorily  notifiable  in 
Burton.  The  form  of  notification  under  the  Infectious  Disease 
^Notification)  Act  is  dual  :  the  duty  of  notification,  that  is  to  say, 
aevolving  upon  the  householder  and  upon  the  medical  attendant. 
In  Burton,  however,  only  a  very  small  proportion  of  cases  of 
measles  is  notified  by  the  householder.  But  according  to  the 
Medical  Officer  of  Health  there  are  few  cases  of  measles  which  do 
not  receive  medical  attention  ;  so  that,  in  his  belief,  there  are  few 
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cases  of  measles  occurring  in  the  district  that  do  not  come  to  the   app.  A.Ma 
knowledge  of  the  Authority  by  means  of  notification  on  the  part  on  MMudetin 
of  the  medical  attendant.    Inquiry  is  made  by  a  visiting  officer  of  the  Borough  o: 
the  Local  Authority  as  to  the  probable  source  of  infection  of  cases  T^?b^' 
notified  as  suffering  with  measles ;  and,  with  a  view  to  detecting  Dr.ThomMm. 
unrecognised  sources  of  infection,  house  to  house  visitation  is 
made  in  the  invaded  neighbourhood.    This  customary  procedure, 
however,  was  not  found  practicable  during  the   height  of  the 
epidemic  byreaso|^  of  inadequacy  of  sanitary  staff  for  this  purpose. 
BIffon  was  from  the  first  made  to  induce  householders  to  be  on  ih^ 
alert  to  detect  symptoms  of  the  disease  and  to  notify  it  to  the 
Local  Authority,  by  placarding  neighbourhoods  known   to  be 
invaded    by  measles  with  bills   briefly  setting    out    the  main 
symptoms  of  the  malady,  and  calling  the  attention  of  the  house- 
holder to  his  duty  in  regard  of  notification.    Handbills  of  a  like 
tenour  were  also  distributed  from  house  to  house  in  invaded 
neighbourhoods. 

(b.)  Information  from  School  Authorities. — Information  as  to 
children  absent  from  school  on  account  of  illness  suspected  to  be 
measles  is  not  systematically  furnished  to  the  Local  Authority  by 
the  Authorities  of  either  public  elementary,  private,  or  Sunday 
schools.  Occasional  information  has,  however,  been  derived  from 
these  sources.  This  was  the  case  in  the  early  stages  of  the  out- 
break of  measles  dealt  with  in  this  Report,  the  Medical  Officer  of 
Health  having  made  inquiries  of  School  Authorities  as  to  whether 
there  were  any  cases  of  suspicious  illness  among  children  attending 
schools  in  the  invaded  neighbourhoods. 


2.  Measures  adopted  with  a  view  to  preventing  spread  of  Measles 

in  invaded  dwellings. 

Save  during  the  height  of  the  epidemic,  when  the  Sanitary 
Staff  proved  inadequate  for  the  purpose,  each  household  notified 
to  the  Local  Authority  as  invaded  by  measles  was  visited  by  an 
officer  of  the  Health  Department  on  tiie  same  day  as  that  on  which 
the  notification  was  received.  This  officer  gave  verbal  instructions 
with  a  view  to  securing  within  the  dwelling  as  great  a  measure  of 
isolation  of  the  sick  from  the  healthy  as  was  practicable.  He  also 
left  with  the  householder  a  handbill  containing  advice  on  this 
subject,  and  conveying  a  warning  as  to  the  penalties  liable  to  be 
incurred  by  the  exposure  of  infected  persons  or  articles. 
Subsequent  visits  were  made  in  newly  invaded  neighbourhoods, 
with  a  view  to  securing  observance  of  these  instructions  as  to 
isolation  of  the  sick.  But  when  the  outbreak  had  passed  beyond 
this  early  stage,  second  visits  were  rarely  made  to  an  invaded 
house,  save  on  the  occurrence  of  an  additional  case  in  the  family. 
Burton  is  provided  with  a  hospital  for  cases  of  infectious  disease, 
but  the  accommodation  is  regarded  as  insufficient  to  allow  the 
reception  there  of  cases  of  measles,  and,  accordingly,  no  cases  of 
measles  were  removed  to  the  hospital. 

In  the  earlier  stages  of  the  outbreak,  disinfection  of  invaded 
dwellingSy  after  recovery  or  death  of  the  patient  or  patients,  was 
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AFP.  A.  Na  15.  in  all  instances  carried  out.  The  measures  adopted  were  fnmiga- 
On  Meades  in  ^^^^  ^^  infected  rooms  with  snlphiir,  followed  by  washing  of  their 
the  Borough  of  floors  and  woodwork,  and  by  whitewashing  of  the  walls  and 
TMt?  V?"  ceilings.  Infected  articles  of  clothing  and  bedding  were  disinfected 
Dr.  Thomson.     \^y  high-pressure  steam.     But,  in  the  latter  stages  of  the  outbreak, 

the  amount  of  work  cast  on  the  officials  of  the  health  department 
was  such  that  in  many  instances  it  was  found  impracticable  to 
perform  disinfection  of  invaded  dwellings. 

3.  Measures  adopted  with  a  view  to  checking  extension  of  Measles 

througlumt  the  Borotigh, 

(a.)  Tnformaiion  furnished  to  School  Autlwrities. — ^No  informa- 
tion was  furnished  by  the  Local  Authority  to  the  Authorities  of 
Sunday  schools  or  of  private  schools  as  to  occurrence  of  measles 
in  families  of  which  members  attended  these  schools.  The  Local 
Authority,  however,  furnished  information  of  this  sort  daily  to 
the  Clerk  of  the  Burton  School  Board  as  regards  fijuniliee  of  which 
members  attended  a  public  elementary  school. 

(6.)  Exclusion  from  School  of  inembei^s  of  households  invaded  by 
Measles, — Children  in  households  invaded  by  measles  were 
forbidden  to  attend  any  school,  whether  public  elementary, 
Sunday,  or  private.  They  were  prohibited  from  returning  to 
school  until  28  days  after  the  occurrence  of  the  last  case  in  the 
house .  In  this  connection  it  is  noteworthy  that  in  several  instances 
children  in  neighbourhoods  invaded  by  measles,  although  not 
themselves  living  in  an  invaded  household,  were  forbidden  to 
attend  a  school  situated  in  a  neighbourhood  in  which  measles  had 
not  become  prevalent. 

(c.)  ScJiool  Closure, — In  a  large  number  of  instances,  public 
elementary  schools  in  Burton  were  closed  at  the  instance  of  the 
Local  Authority,  with  a  view  to  checking  spread  of  the  disease. 
The  managers  of  a  great  maDy  Sunday  schools,  and  of  two  private 
schools,  were  advised  that  it  was  desirable  that  their  schools 
should  be  closed  for  a  like  reason,  and  for  the  most  part  this 
advice  was  acted  on. 

(d.)  Other  Measures. — There  is  a  public  library  in  Burton,  and 
the  Local  Authority  furnished  the  librarian  daily  with  a  list  of 
households  known  to  be  invaded  by  measles.  The  librarian 
thereupon  ceased  to  give  out  books  to  members  of  these  house- 
holds until  the  children  from  these  families  had  resumed 
attendance  at  school.  On  this  point  the  statement  of  the  house- 
holder was  accepted  as  sufficient  evidence.  All  librarj'  books 
returned  from  houses  notified  to  the  librarian  as  invaded  by 
measles  were,  it  is  stated,  sent  to  the  Local  Authority  with  a  view 
to  their  disinfection. 


Origin  and  Propagation  op  the  Outbreak. 

Apprehension  of  the  manner  in  which  the  outbreak  of  measles 
dealt  with  in  this  Report  was  propagated  in  Burton  will  be 
facilitated  by  a  description  of  the  topography  of  the  town. 
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On  Mead 
the  Boroi 
Bnrton-o 
Trent ;  b: 
Dr.  Thou 


AcroBS  Bnrton,  from  north-east  to  south-west,  mn  the  Trent  app.ai 
river,  the  Midland  Railway,  and  the  Trent  and  Mersey  Canal,  in 
each  fashion  that  to  the  north-west  of  the  canal  lie  two  groups  of 
saburbs,  while  to  the  south  east  of  the  river  lie  two  other  groups 
of  suburbs.  Between  the  river  and  the  canal  is  the  central  and 
chief  portion  of  the  town,  and  this  central  portion  is  itself  sub- 
divided by  the  Midland  Railway,  which  runs  nearly  parallel  to 
the  canal  on  one  side  and  the  river  on  the  other.  In  this  way 
Burton  is  divided  into  north-western  suburbs,  south-eastern 
snburbs,  and  two  central  areas ;  one  central  area  between  the 
railway  and  the  canal,  which  may  be  termed  the  north-west 
central  area,  and  the  other  between  the  railway  and  the  river, 
^which  may  be  termed  the  south-east  central  area.  The  central 
areas,  more  particularly  the  south-east  central  area,  are  yet  further 
sub-divided  into  sections  by  great  brewery  buildings,  with  their 
inter-communicating  lines  of  private  railways.  -  Between  these 
various  parts  of  Burton  there  are  communicating  roads  ;  but  the 
^cilities  for  communication  are  materially  lessened  by  the 
conditions  described. 

During  the  first  three  weeks  of  January  two  houses  in  the  north- 
west central  area,  and  one  in  a  south-eastern  suburb,  are  known 
to  have  been  invaded  by  measles.  As  to  the  source  of  origin  of 
the  infection  in  these  cases,  no  evidence  is  forthcoming.  In  the 
following  fortnight,  that  ending  on  February  5th,  seven  other  cases 
of  this  disease  came  to  the  kuowledge  of  the  Local  Authority. 
These  seven  cases  occurred  in  five  houses,  of  which  three  were  in 
the  north-west  central  area,  while  the  remaining  two  were  in  the 
south-eastern  suburbs,  one  in  each  suburb.  By  February  19th  the 
disease  had  markedly  increased  in  the  north-we<«t  central  area ; 
and  by  March  5th  had  become  epidemic  there.  By  the  latter  part 
of  April  the  outbreak  in  this  area  was  on  the  wane.  Meanwhile, 
however,  cases  of  measles  had  occurred  here  and  there  in  the  other 
parts  of  Burton  ;  and  during  the  first  fortnight  of  May  the  disease 
suddenly  assumed  epidemic  proportions  in  one  of  the  north- 
western suburbs  and  in  one  of  the  south-eastern  suburbs.  In  the 
following  fortnight  measles  became  epidemic  in  the  other  south- 
eastern suburb,  while  the  cases  in  the  south-east  central  area, 
where  the  disease  had  been  persisting  in  some  degree  for  several 
weeks,  began  to  increase  markedly.  In  early  June  measles  had 
become  epidemic  in  this  latter  part  of  Burton  also,  while  in  the 
invaded  north-west  suburb  and  in  one  of  the  invaded  south-east 
suburbs  the  disease  was  declining.  By  the  latter  part  of  June 
measles  was  epidemic  only  in  the  south-east  central  area.  In  this 
area  the  disease  had  by  mid-July  begun  to  decline,  and  was,  in 
early  August,  all  but  extinct.  No  further  extension  of  measles 
occurred  in  Burton. 

Measles,  therefore,  in  epidemic  proportions,  did  not,  in  this 
instance,  display  that  rapid  invasion  of  the  whole  district  so  often 
characteristic  of  this  disease.  Nor  did  the  disease  always,  on 
becoming  epidemic  in  a  fresh  section  of  the  place,  select  the  section 
nearest  to  that  in  which  it  was  already  most  prevalent.  Thus, 
measles  assumed  epidemic  form  in  the  south-east  suburbs  at  a 
time  when  it  was  elsewhere  epidemic  only  in  a  north-west  suburb, 
and  when  it  had  not  as  yet  become  epidemic  in  the  south-east 
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App.  A.  No.  16.   central  area,  which  immediately  abuts  on  the  sonth-eastem  sabnrbs. 
OnMeadesin     ^^^  ^^  ^^®  north- Western  suburbs  escaped  the  disease,  save  for  a 
ttMgurontfhof  few  Scattered  cases.     Considerable  part  of  the  south-east  central 
Trent ;  by'        area  was  similarly  exempted  :  this  part  being  separated  from  the 
Dr.  Thomson,     p^g^  of  ^jj^t  area  by  a  large  extent  of  brewery  buildings.     Never- 
theless, notwithstanding  these  two  exceptions.  Burton  suffered 
heavily  with  measles  ;  more  than  2,000  cases  having  occuired  in 
the  district,  as  already  stated,  in  the  eight  months  January  to 
August,  1898. 

As  regards  the  manner  of  propagation  of  this  epidemic,  investi- 
gation led  to  the  conclusion  that  schools  had  mateiially  contributed 
thereto.  As  to  this  relationship  between  schools  and  extension  of 
measles,  and  also  as  to  what  may  have  been  the  influence  of  closure 
of  certain  schools  on  the  course  of  the  epidemic,  account  will  be 
found  in  an  appendix  to  this  Report.  Communication,  however, 
between  sick  and  healthy  at  school  was  not  the  only  factor  con- 
cerned in  extension  of  the  disease.  Attainment  of  a  sufficient 
degree  of  isolation  of  the  sick  in  their  own  homes  was  often 
impracticable  :  and  even  where  this  was  attainable,  the  work  cast 
upon  them  by  an  increasing  epidemic  soon  rendered  it  impossible 
for  the  visiting  officers  of  the  Sanitary  Authority  to  pay  invaded 
households  the  repeated  visits  necessary  to  ensure  thieit  their  in- 
structions on  this  point  were  being  carried  out.  It  is  much  to  be 
regretted  that  the  Local  Authority's  hospital  for  infectious  diseases 
does  not  provide  accommodation  regarded  as  sufficient  to  permit 
the  admission  of  persons  suffering  &om  measles.  For  the  appli- 
cation of  this  measure  at  a  time  when  cases  of  measles  have  not  yet 
become  numerous,  and  while  there  is  still  hope  of  preventing  the 
disease  from  assuming  epidemic  proportions,  no  large  amount  of 
hospital  accommodation  is  necessary.  Removal  of  insufficiently 
isolated  cases  of  measles  to  hospital  at  a  time  when  cases  of  the 
disease  are  few,  may,  combined  with  other  appropriate  measures, 
suffice  to  check  what  might  otherwise  prove  to  be  a  serious 
outbreak. 

The  measures  adopted  by  the  Local  Authority  with  a  view  to 
checking  extension  of  measles  were  deficient,  also,  in  certain  other 
respects.  This  is  notably  the  case  as  regards  information  from 
School  Authorities  as  to  occurrence  of  cases  of  disease  suspected 
to  be  measles  among  children  attending  school.  Systematic  in- 
formation of  this  kind  should,  if  possible,  be  obtained  from  all 
schools  in  the  district.  No  arrangement  of  this  kind,  however, 
obtains  in  Burton,  either  with  public  elementary,  Sunday,  or 
private  schools.  Indeed,  the  only  information  obtained  from 
School  Authorities  in  Burton  is  by  the  Medical  Officer  of  Health 
making  occasional  inquiries  of  School  Authorities  on  this  subject. 
Such  inquiries,  it  may  be  anticipated,  would  be  most  likely  to  be 
made  at  a  time  when  measles  had  already  gained  a  foothold  in  the 
district ;  whereas  the  advantage  of  systematic  information  from 
School  Authorities  is  that  it  betters  the  chance  of  the  Local 
Authority  getting  to  know  of  those  cases  which  occur  when  the 
disease  is  but  little  thought  of,  but  which  may  serve  to  originate 
a  serious  outbreak.  Systematic  information  should  be  furnished 
to  all  School  Authorities  by  the  Local  Authority  as  to  cases  of 
measles  in  families  of  which  children  attend  school. 
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In  some  respects,  however,  the  action  of  the  Local  Authority,  in    app.  a. 
its  endeavoar  to  obtain  control  of  the  measles  epidemic  that  qo  Meal 
forms  the  subject  of  this  Report,  was  commendable.    Thus,  the  g»«  Bo« 
inquiries  made  at  invaded  houses  by  the  Visiting  Officer  of  the  Trent °li 
LfOcal  Authority  as  to  the  probable  source  of  infection  ;  house-to-  ^''  '^^ 
house  visitation  of  invaded  neighbourhoods  with  the  same  object ; 
the  exclusion  from  school  not  only  of  members  of  invaded  families, 
but  also  of  members  of  i&imilies  not  so  invaded  but  residing  in  an 
invaded  neighbourhood,  when  the  school  happened  to  be  in  a 
neighbourhood  not  yet  invaded  ;  and  the  performance  of  disinfec- 
tion of  infected  premises  and  articles,  are  all  measures  worthy  of 
commendation.     But  even  these  measures  ceased  to  be  carried  out 
during  the  periods  of  greatest  prevalence  of  measles  in  the  district ; 
since  the  staff  on  whom  these  duties  devolved  proved  inadequate 
to  their  discharge.     The  Sanitary  Staff  in  Burton  consists  of  a 
Medical  Officer  of  Health,  who  gives  his  whole  time  to  his  duties, 
an  Inspector  of  Nuisances,  an  Assistant- Inspector  of  Nuisances, 
and  a  Clerk.    It  is  doubtful  whether  this  staff  suffices  to  cope  with 
the  ordinary  work  idling  on  the  Health  Department  of  a  town  of 
the  size  of  Burton  ;  it  is  quite  insufficient  for  the  added  labour  of 
measures  undertaken  with  a  view  to  control  an  epidemic  of 
measles. 

The  Burton  Town  Council,  therefore,  would  do  well,  in  future 
attempts  to  control  measles  in  their  district,  to  provide  a  staff 
sufficient  to  properly  carry  out  the  necessary  measures.  They 
should  also  endeavour  to  make  arrangements  for  the  systematic 
exchange  of  information  as  to  the  occurrence  of  measles  with  the 
Authorities  of  all  public  elementary,  Sunday,  and  private  schools 
in  their  district.  And  they  should  take  into  consideration  the 
advisability  of  providing  hospital  accommodation  adequate  at 
least  for  the  reception  of  cases  of  measles,  insufficiently  isolated 
at  their  homes,  during  inter-epidemic  periods. 


APPENDIX. 

Thb  BblATIONRHIP  between  Schools  and  extension  of  Measles  in  Burton  ;  and 
the  amount  of  influence  of  school-closure  on  the  progress  of  the  epidemic. 

There  are  in  Burton  18  public  elementary  schools,  55  Sunday  schools,  and  two 
largre  private  schools.  The  two  private  schools  referred  to  are  the  Grammar 
School  and  the  Girls*  High  School.  At  one  or  another  time  in  the  course  of  the 
epidemic  of  measles  dealt  with  in  this  Beport,  both  these  private  schools,  9 
public  elementary  schools  (in  whole  or  in  part),  and  34  Sunday  schools,  were 
closed  at  the  instance  of  the  Local  Authority,  with  a  view  to  obtaining  control  of 
the  disease.  The  public  elementary  schools  were  not  in  all  instances  entirely 
closed,  as  noted :  the  closure  not  infrequently  being  applied  to  the  infant 
department  only.  The  following  table  shows  the  relationship  in  time  between 
closuree  of  these  public  elementary  and  private  schools  and  the  course  of  the 
epidemic.  This  measure,  as  applied  to  Sunday  schools,  does  not  appear  in  the 
table.  As  a  rule,  however,  the  managers  of  Sunday  schools  in  neighbourhoods 
where  public  elementary  schools  had  been  closed  consented  to  close  their  schools 
also.  To  this  role  thm  were,  indeed,  exceptions ;  but  these  exceptions  were 
not  nniitoroiiA. 
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Table  C. 


».  A.  No.  15. 


in 

Borough  of 
toD-on- 
Jt;by 

TbOtDUOHL 


Table  showing  the  number  of  caeee  of  metelee  in  Bnrtan  that  came  to  the 
knowledge  of  the  Local  A  nthority,  week  by  week,  daring  the  period  Janomry  2nd 
to  Angnst  13th,  1898 :  together  with  the  public  elen^tary  and  private  day 
■chook  closed  during  that  period,  and  the  tame  during  which  they  were  doeed. 


The  PabUc  Elementary  and  the  Private  Schools  cloaed ;  with  the 
periods  orer  which  closure  extended. 


Week 

ending 

Number 

of 
known 
canes  of 
Measles. 

January 

8 

1 

♦» 

15 

— 

t* 

22 

2 

** 

29 

2 

February  5 

5 

ft 

12 

8 

tt 

19 

12 

n 

20 

88 

March 

5 

25 

♦f 

12 

118 

♦* 

19 

374 

»» 

28 

115 

April 

2 

80 

« 

9 

113 

»» 

18 

88 

»« 

23 

75 

H 

30 

33 

May 

7 

94 

t* 

14 

92 

M 
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I  Two  private  schools 
>  closed  March  2nd— 
I     March  28tlL 


I 


All  public  elementary 
day  schools  closed  for 
Easter  holidays  April 
7th-17th. 


Victoria 
Boad  School 

March  10th  ^  Wellington  Street  and 
—April  18th.       Orange    Street   Schoola 

I    closed     March     9Dth  — 

f    April  18th. 

I  )  Wellington  Street  School 
J  >  (infantdepartment)kept 
>  J  closed  until  April  2M. 

I  Goodman    Street    Infant 

r  School  closed  April  18th— 
J    30th. 


Winshill  Infant 

^School  closed  May 

9th— June  11th. 


r 


Hominglow  and 
Stapenhill   In- 
fant     Schools'^ 
closed  Mav  19th 
—June  18tii. 


; 


"Broadway 
Street  In-  ^ 
V  fant  School  I     tt^kipi^— 

o*i    ^    >School  closed 
*^       '  June  14th- 
July  9th. 


J 


All  public  elementary 
day   nhoolH    closed 
for  summer  holidays 
I     July  8th— Aug.  2nd. 


r 


; 


From  this  table  it  appears  that  measles  began  to  assame  serioas  proportionB  in 
the  last  week  of  February.  On  March  2nd,  two  private  schools  (the  Grammar 
Bohool  and  the  Girls'  lUgh  School)  were  closed ;   while  a  public  elementary 
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•ohMl  WM  doMd  on  Xanh  lOtii,  and  two  okhcr  imblie  elwnitiiy  tehoolfl  w«re   j^jy^  j^  n^.  ] 
61o0ed  on  March  30th.    At  this  time,  and  up  to  the  middle  of  Aprfl,  meaelee  waa  — 

mainly  preraleiit  in  the  north-west  central  district ;  and  with  the  exception  of  {&  nTT^Sfc 
the  Grammar  ScAiool,  which  is  in  the  soath-east  central  district,  all  these  schools   bid^^hb^ 
mre  in  the  north-west  central  district.    No  reduction  of  the  disease,  however,  Trent ;  by 
wonld  seem  to  have  followed  on  the  closure  of  these  schools  :  nor,  indeed,  does   Dc*  Thooisoi 
any  decrease  of  the  epidemic  appear  ontil  the  latter  part  of  April.    It  is  possible 
that  this  decrease  had  some  connection  with  the  closore  of  all  public  elementary 
day  schools  during  the.  Easter  holidays,  which  lasted  from  April  7th  to  17th. 
The  decrease,  at  all  eyents,  manifested  itself  about  a  fortnight  after  the  Easter 
holidays  commenced.     Up  to  the  commencement  of  these  holidays  one  public 
elementary  school  in  the  north-west  central  district  had  remained  open,  while 
two  of  the  remaining  three  public  elementary  schools  in  that  district  did  not 
close,  as  already  stated,  until  March  30th.    All  the  Sunday  schools  in  the  district, 
save  one,  were  closed  in  March.    It  will  be  seen,  however,  that  the  remission  of 
the  disease  after  Easter  was  of  brief  duration.    There  was  marked  renewal  of 
measles  prevalence  in  the  week  ending  May  7th,  and  in  weeks  following.    This 
renewal  is  mainly  attributable  to  the  disease  appearing  in  epidemic  proportions  in 
a  north-western  and  in  a  south-eastern  suburb.    Its  increase  in  these  areas  was 
sudden  and  great,  and  occurred,  it  will  be  observed,  about  a  fortnight  after  schools 
re-opened  on  the   termination  of   the  Easter  holidays.     This  fact  is  strongly 
suggestive  of  schools  in  these  areas  having  aided  in  extension  of  the  disease.    Two 
infant  departments  of  schools  were  kept  closed,  notwithstanding  expiry  of  the 
Easter  holidays  ;  one  of  these  (VITellington  Street  School)  is  in  the  north-west 
central  district,  the  other  (Goodman   Street  School),  is  in  the   north-western 
suburb  that  had  become  invaded  by  measles.    A  Sunday  school  in  the  latter  area, 
however,  was  not  closed.    In  the  south  eastern  suburb  that  had  become  invaded, 
school  closure  was  not  resorted  to  until  May  9th,  when  the  infant  department  of 
the    public  elementary  school  in  that  neighbourhood  was  closed.      About  a 
fortnight  after  this  measure  had  been  adopted,  the  disease  began  to  decline  in  the 
south-eastern  saburb  referred  to ;   but,  in  view  of  the  previous  duration  and 
intensity  of  the  outbreak  in  that  neighbourhood,  this  may  have  been  due  to 
exhaustion  of  susceptible  mat^^rial  rather  than  to  the  action  taken.    Meanwhile, 
and  also  subsequently,  measles  invaded  other  parts  of  the  town,  and  the  closure 
of  infant  depaLrtments  of  certain  schools  had  been  resorted  to  with  a  view  to 
checking  its  course.    But,  for  the  reason  given  in  referring  to  the  south-eastern 
suburb  already  mentioned,  it  is  difficult  to  feel  assurance  that  the  desired  limita- 
tion of  the  epidemic  was  attained  in  this  way.    From  the  table  it  appears  that  the 
epidemic  began  to  wane  about  the  middle  of  June,  and  n^idly  decreased  during 
July.    Whether  school  closure  in  individual  instances  in  May  and  June,  and  the 
closure  of  all  schools  for  the  summer  holidays  on  July  8th,  had  any  share  in  this, 
is  not  clear.     Exhaustion  of  susceptible  material,  and  the  decline  in  measles 
prevalence  that  is  usually  associated  with  this  season  of  the  year,  may  have  been 
the  determining  factors  in  the  course  taken  by  the  epidemic  in  its  later  stages. 

On  the  whole,  therefore,  these  facts,  while  not  inconsistent  with  benefit  having 
been  derived  from  school  closure,  lend  but  little  active  support  to  this  thesis.  It 
is,  however,  open  to  doubt  whether  this  action  on  the  part  of  the  Local  Authority 
might  not  have  been  taken  earlier  than  it  was,  in  at  least  some  instances. 
Burton  is,  as  stated  in  the  body  of  this  Report,  cut  up  into  several  areas,  with 
less  inter-communication  than  is  usual  in  town  districts ;  and  it  may  be  that 
closure  of  all  schools,  in  an  area  that  had  become  invaded,  at  an  earlier  stage  than 
that  at  which  this  measure  was  usually  adopted,  would  have  given  better  results. 
Thus,  in  the  north-west  central  area,  one  school  was  closed  on  March  2nd,  another 
on  March  10th,  and  two  on  March  30th.  The  three  last  referred  to  are  public 
elementary  schools,  and  at  no  great  distance  from  each  other  ;  and  the  closure  of 
two  of  them  so  late  as  three  weeks  after  the  closure  of  the  third  seems  a  tardy 
measure.  Furthermore,  in  two  of  these  schools  the  attendance  in  the  infant 
department  had,  I  ascertained,  dropped,  at  the  date  of  closure,  to  2i)  per  cent, 
below  what  it  had  been  during  the  weeks  immediately  preceding  the  appearance 
of  measles  in  the  neighbourhood ;  while,  in  the  third,  this  drop  amounted  to 
15  per  cent.  It  may  be  questioned  whether  it  was  wise  to  so  long  postpone  the 
closure  of  these  schools.  In  other  instances  the  falling  off  of  attendance  in  the 
infants'  department  was  considerably  greater  than  at  the  above-mentioned  three 
schools  before  the  school  or  its  infant  department  was  closed.  In  view  of  the 
partial  nature  of  the  check  to  educatiou  involved  in  closure  of  only  the  infant 
departments  of  schools,  this  measure  might  well  have  been  resorted  to  at  an 
sarlier  fti^pe  than  waa  usually  the  case  dnring  the  epidemic. 
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KOTB.—Bf  **  ebildrao  hftrioff  relatirM  at  •ebooP  it  meant  ehikLran  who  do  not  them- 
mItm  attend  aof  tcbool,  bat  belong  to  a  familr  of  which  other  memben  attend  echooL 
"Cbtldren  entirely  nnoonneeted  with  echool*  are  children  that  neither  attend  eehool 


theoMelree  nor  belong  to  a  family  of  which  any  member  attends  eehooL 

Information  ae  to  the  number  of  **  children  attending  Sunday  school  only  "  attacked  by 
meai^  prior  to  March  7th,  is  wanting.  It  is.  therefore,  possible  that  some  of  the  chiULren 
•ntered  prior  to  March 7th  as"  entirely  anconnected  with  school,**  or  as  *haTingrelatiTee 
at  mhooit  may  have  attended  Sunday  schooL 


In  oonaidariiig  what  inferenoM  may  with  reason  be  baaed  npon  the  data  in  this 
t«b]4|  it  haa  to  be  borne  in  mind  that  information  is  lacking  as  to  the  number  of 
ohildrtn  in  eaoh  oUee,  and  aUo  as  to  the  ages  of  these  children.  But  it  is  note- 
worthy that,  while  the  earliest  oases  of  measles  appeared  in  the  daas  of  children 
•ntirsfy  unconnected  with  school,  yet  there  was  no  great  extension  of  the  disease 
until  it  had  gained  a  foothold  among  children  att^ding  school.  This  suggests 
that  schools  had  a  large  share  in  dissemination  of  measles.  The  same  inference  is 
Bttfffssted  by  consideration  of  the  relationship  in  time  of  the  maTimum  incidence 
of  the  disease  on  the  several  classes  of  children.  This,  it  will  be  noted,  was  first 
attained  among  children  attending  school ;  the  time  being,  as  regcu^  priyate 
Bohools,  in  late  February  and  early  March,  and  as  regards  public  elementary 
schools,  during  the  montn  of  May.  On  the  other  hand,  the  maximum  inddenco 
of  attack  on  onildreu  not  at  scnool  tJlemselyes,  but  having  relativee  at  school, 
took  plaoe  from  about  the  middle  of  May  to  the  middle  of  June,  that  is,  about  a 
fortnif  ht  later  than  the  period  of  maximum  incidence  on  children  attending 
HMhlto  elemtBtary  sohools.    This  condition  of  things  is  consistent  with  in  the 


It 


April  7iii.it 
childreBL    Ix  li, 
s^oqI  thaz  i&ai 


lundfii  win 
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No.  16. 

A.  No..ie.  Memorandum  on  the  occurrence  of  cases  of  Bubonic  Plagub 
Mae  on  ^  on  board  the  P.  and  0.  R.M.S.  **  Calbdonia  "  from  BOMBAT, 

uadonia**;  and  on  the  precautionary  measnres  taken  in  relation  thereto  ; 

rode.  by  DR.  BULSTRODB. 

In  accordance  with  my  instructions  I  travelled  to  Plymouth  on 
the  night  of  December  6th,  and  on  my  arrival  there  on  the  morn- 
ing of  December  7th,  at  7  a.m.,  I  was  met  by  Dr.  Williams,  the 
Port  Medical  OflRcer  of  Health,  who  informed  me  that  the 
"  Caledonia "  had  arrived  early  that  morning  and  that  he  was 
awaiting  daylight  in  order  to  commence  his  inspection.  We  were 
at  once  conveyed  by  tender  to  the  "Caledonia,"  which  was  at 
anchor  in  the  Sound,  and  on  boarding  this  vessel  we  conferred 
with  the  captain  and  also  with  the  ship's  surgeon  (Dr.  Charles 
Mitchell),  from  whom,  and  from  the  report  with  which  he  subse- 
quently furnished  me,  I  obtained  the  following  information  : — 

The  "  Caledonia,"  which  has  a  gross  tonnage  of  7,558  tons,  and 
is  the  fastest  vessel  employed  in  the  Indian  service,  left  Bombay 
with  a  cargo  of  general  goods  on  November  19th.  She  carried 
166  passengers,  and  her  crew  was  made  up  of  128  Europeans  and 
212  natives. 

On  November  18th,  the  day  prior  to  sailing,  all  the  crew  were 
examined  on  shore  by  the  Bombay  Port  Medical  Officer  of  Health 
and  his  staff  in  accordance  with  the  provisions  of  the  Venice 
Convention. 

At  this  examination  a  "  paniwalla,"  or  greaser,  who  was  found  to 
be  in  a  debilitated  condition  and  with  a  high  temperature,  was 
rejected.  The  crew  then  returned  on  board  the  "  Caledonia,"  and 
the  vessel  put  out  into  "  the  stream  "  so  as  to  avoid  all  clandes- 
tine communication  with  the  shore. 

On  the  following  dpy  (November  19th)  the  passengers,  who  had 
been  medically  examined  on  shore,  came  on  board,  and  on  the 
same  day  the  crew  were  mustered — this  time  on  board — ^for 
further  inspection.  It  was  then  discovered  that  the  native 
above  referred  to,  who  had  been  rejected  at  the  first  examina- 
tion by  the  pt»rt  authority,  had  in  some  unexplained  way  found 
his  way  on  board  again. 

There  had  clearly  been  some  oversight,  neglect,  or  actual  dis- 
obedience of  orders  in  the  matter,  and,  whoever  was  responsible, 
no  one  was  desirous  of  fixing  the  blame. 

The  "paniwalla"  on  being  a  second  time  detected  was  at  once 
removed  in  custody  to  one  of  the  Bombay  hospitals,  and  all  the 
bedding  and  clothing  of  the  native  crew  was  passed  through  the 
"  Equifex  "  disinfector  on  board  the  "  Caledonia."  After  leaving 
Bombay  the  crew  was  examined  every  other  day  by  the  surgeon, 
and  on  November  24th,  shortly  after  leaving  Aden  (where  four 
marines  from  a  British  war  vessel  were  taken  on  board),  it  was 
found  that  a  coal-trimmer  named  Shaik  Jarvodeen  was  suffering 
pain  and  tenderness  due  to  swelling  in  the  right  axilla.  Hereabouts 
there  was  a  "slight  abrasion,"  which  "abrasion"  had,  he  said, 
occurred  while  shaving  his  axilla,  a  practice  common  amongst 
natives.  Apparently  the  surgeon  was  inclined  to  regard  this  injury 
as  the  cause  of  the  swollen  glands,  and  the  man  was  not 
therefore  isolated  on  BaBpicion. 
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The  glands  increased  in  size  day  by  day,  bat  the  temperature   afp.  a.  Na  u 
did  not  rise  above  99*^.    On  November  27th,  however,  the  condition  on  pij^oe  oa 
of  the  patient  was  apparently  snch  that  the  surgeon  asked  one  of  "••jCaiedonia 
the   passengers,    a    medical  man,   who  had    hail    experience  of  Baisutxia. 
plague,  to  see  the  patient.    He  suspected  the  case  to  be  one  of 
pjagixej  but  was  unable  to  give  a  definite  opinion. 

At  4  p.m.  on  the  same  day  (November  27th)  the  **  Caledonia  " 
arrived  at  Snez,  and  it  seems  that  the  authorities  here  were  in  posses- 
si  on  of  information — ^by  telegram — to  the  effect  that  the  native 
virbLO  had  been  sent  ashore  to  the  hospital  at  Bombay  on 
November  19th  had  developed  "  symptoms  of  plague." 

Jarvodeen,  the  patient  with  the  axillary  swelling,  was,  after 
e^c:amination,  declared  to  the  Sanitarv  Anthoritv  at  Suez  as  a 
Bixfipicious  case  of  plagne,  and  the  Port  Medical  Officer  there  gave 
instructions  for  him  to  be  landed  at  Moses^  Wells,  along  with  two 
&pemen  who  had  been  in  contact  with  him  on  board.  On  the 
esuuniuation  of  the  crew  another  lascar  was  discovered  with  an 
erilatged  g^and  in  his  right  axilla,  and  he,  too,  was  landed  at 
^CBes*  Wells.  This  latter  patient  had,  it  appears,  been  under  the 
notice  of  the  ship^s  surgeon  for  a  wounded  finger.  All  the  clothes 
^nd  effects  of  these  four  men  were  aldo  landed. 

The  quarters  of  the  native  crew  were  disinfected  under  the 
immediate  superintendence  of  the  Port  Sanitary  Authority  at 
S^ez,  and  the  whole  of  the  effects  of  the  native  crew  were  sub- 
jected to  steam  disinfection  ;  the  contents  of  their  chests  were 
^Iso  turned  out  and  similarly  dealt  with.  After  these  precautions 
l^ad  been  carried  out  to  the  satisfaction  of  the  Port  Medical  Officer 
^^  Health,  he  endorsed  the  Bill  of  Health. 

^o  specimen  of  the  blood  of  either  patient  had  been  procured 
*^>''  the  ship's  surgeon,  and  I  pointed  out  to  him  that  the  collection 
^^  a  specimen  of  blood  or  pus  in  a  sterilised  vaccine  tube  would 
^^  oseful  under  similar  circumstances  on  another  occasion.  The 
^^y^^z  authorities  stated  their  intention  of  examining  the  blood  of 
^*^^  patients,  but  no  evidence  was,  at  the  time  of  my  visit  to  the 
^'^^^Ssel,  forthcoming  as  to  the  result  of  such  examination.* 
^^  The  "  Caledonia  "  then  passed  through  the  Suez  Canal  under 
^  Quarantine  '*  conditions  ;  she  also  cosded  in  quarantine,  landed 
^^^  mails  at  Port  Said,  and  then  steamed  direct  to  Plymouth. 

-After  leaving  Suez  the  crew  were  frequently  examined  by  the 
SJ^p's  surgeon,  but  no  case  suspicious  of  plague  was  discovered. 
,^ti«  '*  Caledonia "  arrived  at  Plymouth  on  the  morning  of 
p^^cember  7th,  and  she  was  therefore,  in  the  terms  of  the  Venice 
y/^^nvention,  a  **  suspected "  vessel,  i.«.,  one  on  which  there  had 
^^^n  a  case  of  plague  within  twelve  days. 

^  -After  obtaining  the  above  information  it  was  decided  by 
'*^^-  Williams  and  myself  that  none  of  the  passengers'  luggage 
^*^ould  leave  the  "  Caledonia  "  until  after  examination  by  us  of  all 
^^^rsons  on  board,  as  were  any  suspicious  cases  detected,  it 
^^uld  be  necessary  to  detain  their  baggage. 

It  appears  from  a  oommunioatioii  which  reached  the  Local  Goyemment 
nd  on  July  7,  1899,  i.^.,  lon^  after  the  above  account  was  written,  that  the 
^^esident  of  the  Qoaranthie  Board  (Dr.  Bercand  Raffer)  stated,  in  reply  to  a 
^^^«ition  put  to  him  by  the  Bombay  Port  Medical  Officer  of  Health,  that  in  his 
r^J^'inion  neitJier  of  the  cases  removed  from  the  "  Caledonia  '*  developed  plagne. 
rly,  however,  the  ciroamstances  were  snch  that  it  was  incumbent  upon  all 
-cions  having  administrative  oonoem  with  those  cases  to  regard  them  as 
roe. 

MS  ^ 
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•p.i.Nai«  The  passengers,  each  of  whom  was  inspected  separately  in 
^p,;[^Qn  the  sorgeon^B  cabin  by  Dr.  Williams,  were  asked  from  what 
*'OaiedonU'*;  part  of  India  he,  or  she,  came  ;  how  long  passers  throogh  had 
L^S^^de.  remained  in  Bombay,  and  whether  the  servants  or  themselves  had 
had  any  commnnication  with  the  native  quarters. 

Each  passenger  received  from  Dr.  Williams  an  initialed  card, 
which  was  to  be  presented  to  the  Sanitary  Inspector  in  the  saloon, 
and  the  passenger,  after  giving  this  latter  official  his  name  and 
address,  received  a  pass  to  leave  the  vessel  with  his  luggage. 

The  whole  of  the  crew,  European  and  native,  were  then  mus^ 
tered  on  deck  and  inspected,  the  ship's  surgeon  explaining  any 
conditions  as  regards  the  natives  which  seemed  to  call  for  com- 
ment. As  a  result  of  this  detailed  inspection,  no  case  suspicions 
of  plague  was  discovered,  and  hence  the  ^*  Caledonia ''  was 
allowed  to  proceed  at  about  noon  on  her  journey  to  London. 

Source  of  Infection. — As  regards  the  origin  of  this  case,  or 
these  cases,  it  is  clear  that  the  presence  of  what  was  apparently  a 
case  of  plague  on  board  during  the  stay  of  the  ship  at  Bombay 
would  afford  an  explanation  of  the  infection. 

It  is  also  to  be  remembered  that  the  action  taken  at  Bombay 
with  a  view  to  the  exclusion  of  any  chance  case  of  plague  in  the 
crew  was,  in  the  case  of  the  •*  Caledonia,"  rendered  nugatory  by 
the  re-shipment  of  the  once  rejected  native.  Had  not  this  man 
been  discovered  before  the  ship  sailed,  the  consequences  might 
have  been  far  more  serious  than  they  actually  were.  The  occur- 
rence points  to  the  necessity  for  a  better  method  of  controlling 
the  movements  of  the  natives  after  inspection  than  was  exercised 
in  this  instance. 
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No.  17. 

Mbmorakduh  as  to  Plaoue  on  Board  the  S.S. '' Gk)LCOKDA  *' ; 

by  Dr.  Bulstrodb. 

At  aboat  1.30  a.m.  on  Christmas  Day  (December  25th)  I  received    app.a.No.i 
a  telegram  at  my  private  address  from  Dr.  Williams,  the  Port  onPUwut 
Medical  Oflficer  of  Health  of  Plymouth.     The  telegram  stated  that  Sj^^i^n^- . 
the  S.S.   "  Golconda "   had    arrived    at    Plymouth  on   Saturday  by  Dr.  Bni-  ' 
evening  (December  24th),  and  that  she  had  on  board  a  case  of  ■*"*^*- 
plague,  which  had  been  removed  to  the  hospital  ship  '*  Pique.'* 
Dr.  Williams  also  added  that  he  had  telegraphed  to  the  Board's 
Medical  Officer,  but  that  he  had  some  doubts  as  to  the  telegram 
reaching  its  destination. 

On  receipt  of  this  information  I  deemed  it  desirable,  having 
regard  to  the  hour  and  to  the  holiday  period,  to  communicate  in 
the  first  instance  direct  with  Dr.  Williams,  and  simultaneously 
to  notify  the  Medical  Officer  by  telegram  of  my  action.  I 
therefore  drove  to  Victoria  Station  at  3  a.m.  on  Sunday  morning, 
and  despatched  a  telegram  to  Dr.  Williams  aeking  for  full 
particulars,  and  also  whether,  nnder  all  the  circumstances,  he 
would  wish  for  a  conference  with  one  of  the  Board's  Medical 
Inspectors.  Dr.  Williams  replied  that  the  patient  had  been  landed 
at  Plymouth,  and  that  the  ^*  Golconda,"  after  disinfection,  &c., 
bad  been  carried  out,  had  proceeded  to  her  destination  at 
London. 

After  conferring  with  the  Medical  Officer,  I  was  instructed  to 
proceed  to  Oravesend  to  ascertain  the  facts  as  to  the  case.  As, 
however.  Dr.  Collingridge  informed  me,  in  response  to  a  tele- 
gram, that  the  "Golconda"  had  already  left  Gravesend,  I  pro- 
ceeded to  the  Albert  Docks  to  await  her  arrival  there. 

Before  the  vessel  reached  her  berth  an  opportunity  was  afforded 
me  of  hearing  from  Dr.  Finlay,  the  Medical  Officer  of  the  British 
India  Steam  Navigation  Company,  a  history  of  the  occurrence, 
and  Dr.  Finlay  also  informed  me  that  some  important  information 
as  regards  the  possible  sources  of  infection  had  but  quite  recently 
come  to  the  knowledge  of  the  officers  of  the  Company.  When 
the  "Golconda"  came  alongside,  I  conferred  with  the  ship's 
surgion  (Dr.  Stride)  as  to  the  additional  information  received, 
and  took  certain  precautionary  steps  which  seemed  called  for 
under  the  circumstances.    These  will  be  referred  to  later  on. 


History  op  the  Voyage  op  the  "  Golconda,"  and  op  the 

CASE  OP  Plague. 

The  "  Golconda,"  whose  tonnage  is  5,874  tons,  belongs  to  the 
Britisli  India  Steam  Navigation  Company,  and  she  is  at  present 
engaged  in  trading  with  passengers  and  cargo  between  Calcutta 
and  London,  calling  at  Madras,  Colombo,  Aden,  Suez,  Port  Said, 
Naples,  and  Marseilles. 

The  vessel  left  Calcutta  on  November  19th,  having  on  board 

77  passengers,  amongst  whom  was  a  saloon  passenger,  Mr.  W , 

who  subsequently  developed  plague,  and  aho  a  crew,  chiefly 
native,  of  151  (Europeans  25,  natives  126).    On  November  23rd 
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>p.A.Nai7»  the  "Golconda"  arrived  at  Madras,  where  29  passengers  were 

pj^Z^        landed  and  15  embarked,  amongst  these  latter  being  Mr.  B , 

8.a      ^      to  whom  further  reference  will  be  made. 

^JbS."  '         The  ** Golconda  "  left  Madras  the  same  day,  and  on  Novem- 
0^  ber  25th  she  arrived  at  and  left  Colombo,  where  five  passengers 

were  landed  and  one  embarked.  On  December  3rd  Aden  was 
reached,  where  five  passengers  were  taken  on ;  and  on  the 
following  day  the  vessel  left  for  Saez,  where  she  arrived  on 
December  9th.  The  Egyptian  Quarantine  Board's  Officers  were 
apparently  satisfied  as  to  the  health  of  the  ship,  and,  after 
disembarking  four  passengers  for  Egypt,  she  proceeded  through 
the  canal  to  Port  Said,  which  place  was  reached  on  December  10th. 
Here  three  passengers  were  embarked,  and  the  vessel  sailed  for 
Naples,  where  she  arrived  on  December  14th,  and  where  seven 
passengers  wore  landed.  On  December  15th  the  "Golconda" 
left  Naples,  and  on  December  17th  arrived  at  Marseilles,  where 

J8  passengers  were  landed,  amongst  them  being  Mr.  B ,  to 

whom  brief  reference  has  already  been  made.  The  vessel  left 
Marseilles  on  December  18th,  reaching  Plymouth  on  the  evening 
of  December  24th,  and  the  Albert  Docks  (London)  on 
December  26th,  at  about  11.30  a.m. 

The  passenger  who  had  developed  plague  before  touching  at 

Plymouth  was  Mr.  W ,  an  officer  in  the  service  of  the  British 

India  Company,  who  had  been  employed  as  second  officer  on  board 
a  vessel  trading  between  Indian  ports,  the  Straits  Pettlements, 
Rangoon,  and  Burmah  :  the  patient's  last  voyage  before  his 
return  to  England  on  the  "  Golconda  "  having  been  from  Rangoon 
to  Calcutta,  which  port  he  reached  on  November  8th.    Antecedent 

to  embarking  on  board  the  "Golconda"  at  Calcutta,  Mr.  W 

had  been  engaged  in  superintending  the  loading  of  a  coasting 
vessel,  the  "India"  (B.  I.  Co.),  trading  between  Bombay  and 
Calcutta.  The  crew  of  this  vessel,  which  consisted  almost 
entirely  of  Natives,  had,  I  was  informed,  been  shipped  at 
Bombay. 

Mr.  W was  a  saloon  passenger  on  board  the  "  Golconda  " 

and  he  occupied  a  cabin  in  that  part  of  the  vessel  allotted  to  such 
passengers.      When    the    "Golconda"    arrived    at    Madras    on 

November  23rd,  Mr.  W went  ashore  for  a  time,  and,  as  has  been 

said,  Mr.  B there  joined  the  vessel.     Shortly  after  leaving 

Colombo  on  November  2bth,  Mr.  W ,  according  to  the  in- 
formation given  by  him  at  a  later  date  to  the  ship's  surgeon, 
suffered  from  febrile  symptoms  and  from  tenderness  of  the 
inguinal  glands  in  both  groins.  This  condition  continued,  and  the 
glands  commenced  to  swell,  until  Suez  was  reached,  when  the 
febrile  condition  is  stated  to  have  abated,  but  the  glands  continued 
to  increase  in  size.  The  patient,  however,  did  not  regard  himself 
as  ill  enough  to  consult  the  ship's  surgeon.  The  day  after 
leaving  Marseilles  (i.e.,  on  December  19th),  the  glands  became 
BO  painful  that  he  at  last  sought  the  assistance  of  the  ship's 
Burgeon,  who  at  once  diagnosed  the  case  as  one  of  jtestis 
ambulans^  and  promptly  dealt  with  it  as  such  in  the  matter 
of  isolation,  etc.  At  this  time  the  patient  had  an  indurated 
swelling  about  the  size  of  a  small  hen's  egg  in  each  groin, 
there  being  no  obvious  lesion  either  of  the  genital  organs 
or  of  the  legs  to  account  for  the  inguinal  swelling.  T  = 
100-8,  P«  100. 
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Next  day  ih.9  patient's  general  condition  was  little  altered,  bat   app.  a.  n< 
the  buboes  were  exhibiting  a  tendency  to  suppurate.     On   the  on  Plague 
arrival  of  the  "  Oolconda  "  at  Plymouth,  Dr.  Williams,  who  had  ?5^^  . 
already  been  apprised  by  a  telegram  from  Ushant  that  the  vessel  by  d^BoI- 
would,  on  reaching  Plymouth,  require  immediate  medical  assist-  ■*«>i«' 
ance,  went  on  board.     Upon  examining  the  patient,  who  was 
dressed  and  sitting  up  in  his  cabin,  Dr.  Williams  found  ovoid- 
shaped  swellings  in  either  groin  measuring  some  3^ — 4  inches  in 
length  and  about  2  inches  in  breadth.    The  rounded  apex  of  each 
bubo  was  inflamed  and  showed  a  tendency  to  suppurate,  there 
being  considerable  induration  at  the  periphery  of  the  swellings. 

The  patient  expressed  himself  as  feeling  much  better  though 
Htill  slightly  feverish,  but,  apart  from  this  and  the  inconvenience 
occasioned  by  the  buboes,  his  condition  was  satisfactory.  Dr. 
Williams,  after  a  review  of  all  the  facts,  had  no  hesitation  in 
concluding  that  he  had  to  do  with  a  case  of  pest  is  amhulatis^ 
and  he  at  once  had  the  case  isolated  on  board  the  '^  Pique,** 
the  "  Golconda  "  being  dealt  with  as  **  infected  "  under  the  pro- 
visions of  the  Board's  Order  as  to  Plague,  &c.  Ten  passengers 
were  allowed  to  land  at  Plymouth  after  the  usual  precautions  as 
to  medical  examination  and  as  to  disinfection  had  been  carried  out. 
The  names  and  addresses  of  the  ten  passengers  were  also  taken, 
and  the  medical  officers  of  health  of  the  districts  to  which  they 
were  travelling  were  communicated  with.  The  ** Golconda" 
then  proceeded  on  her  journey.  On  arrival  at  Gravesend  the 
vessel  was  finally  dealt  with  by  the  medical  staff  of  the  London 
Port  Sanitary  Authority,  and  was  allowed  to  proceed  to  her 
berth  in  the  Albert  Docks,  instructions  having  been  given  for 
further  precautionary  measures  to  be  taken  there. 

Before  the  vessel  arrived  at  the  docks,  I  was  informed  by  Dr. 
Finlay  that  it  had  just  come  to  his  knowledge  that  at  Madras 

there  came  on  board  the  "Golconda"  a   Mr.  B ,  who  had 

apparently  given  certain  of  his  friends  amongst  the  passengers 
to  understand  that  he  had  quite  recently  been  discharged  from  a 
hospital  either  at  Madras  or  Bangalore,  and  that  he  had  there 
suffered  from  an  attack  of  plague.  Had  this  information  been 
correct,  it  afforded  a  possible  explanation  of  Mr.  W 's  infec- 
tion.    Mr.  B had,  however,  left  the  "  Golconda  "  before  she 

reached  Plymouth,  and  hence,  1  had  no  opportunityof  questioning 
him  as  to  the  actual  facts.  I  ascertained,  however,  which  cabin 
he  had  occupied  on  board,  and  pending  the  receipt  of  further 
information  concerning  him,  as  a  matter  of  precaution  I  arranged 
that  his  cabin  should  be  dealt  with  as  infected.  1  also  tele- 
graphed   to   Dr.   Williams    at    Plymouth    telling    him    of    the 

allegations  as  to  Mr.  B ,  and  stating  that  certain  Plymouth 

agents  held  Mr.  B 's  luggage.    Although  I  conferred  with  two 

of  the  passengers  who  had  been  friends  of  Mr.  B ,  I  could 

not  ascertain  from  them   any  really  trustworthy   information. 

Mr.  B had  apparently  left  an  impression  that  he  had  been 

recently  in  hospital  in  India  with  plague,  but  as  to  whether  an 
interval  of  a  few  days  or  a  few  months  had  elapsed  since  his 
attack  I  was  unable  to  determine. 

Dr.  Williams  has,  however,  since  seen  Mr.  B in  Cornwall, 

and  from  Mr.  B 's  statement  it  would  appear  that  he  entered 

the  "  Mine  "  hospital  of  the  Mysore  Gold  Mines  on  October  18th, 
1898,  that  he  had  vomiting  and  diarrhoea,  and  that  there  was 
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r.A.No.17.  some  suspicion  of  the  attack  having  been  cholera.  There  was, 
PUffoe  however,  doubt  as  to  the  exact  nature  of  the  illness,  and  speci- 
JA  ^  mens  of  blood  had  been  examined  with  negative  results.  Plague 
aJfeSf-**  *     '^''^s  epidemic  at  Bangalore,  50  miles  away,  but  no  cases  were  known 

►di  of  in  the  mining  districts,  and  Mr.  B suffered  no  glandular 

enlargement  whatever.  His  attack,  too,  would  not  appear  to  have 
been  severe  enough  to  be  regarded  as  one  of  '*  non-bubonic 
plague '' ;  and,  on  the  whole,  it  must  be  admitted  that  there  is  no 
sufficient  evidence  as  to  his  having  had  plague. 

Any  attempt  to  determine  the  real  source  of  Mr.   W '■ 

infection  must  obviously  be  attended  with  much  speculation.  It 
would  certainly  seem  that  immediately  prior  to  embarking,  Mr. 

W was  brought  in  the  course  of  his  duties  into  association 

with  natives  who  had  come  recently  from  Bombay  on  board  the 
"  India."  We  have  no  evidence  as  to  the  presence  of  plague 
amongst  these  natives,  but,  keeping  in  view  the  obvious  difficulty 
of  ascertaining  the  existence  of  certain  cases  of  2)esfis  minora  and 
our  previous  experience  as  to  cases  of  plague  amongst  this  class 
of  persons,  it  is  not  altogether  unjustifiable  to  assume  that  in 
the  native  crew  aboard  the  "  India  "  we  have  a  possible  source  of 

Mr.  W 's  infection. 

With  regard  to  Calcutta,  we  have  no  official  or  other  information 
of  the  presence  of  plague  in  that  city  at  the  time  in  question, 
but  the  general  diffusion  of  plague  over  India  renders  caution 
necessary  in  accepting  the  absence  of  definite  information  as 
evidence  that  plague  was  then  non-existent  in  Calcutta,  and 

Mr.  W may  possibly  have  acquired  infection  there. 

So,  too,  with  regard  to  Madras,  where  we  know  of  the  existence 

of  plague,  Mr.  W 's  trip  ashore  may  have  been  responsible  for 

his  infection. 

Although  the  period  of  incubation  is  fairly  constant,  too  much 
reliance    must  not  be  i)laced   upon   it.    The  *'  Golconda "  left 

Calcutta  on  November  19th,  and  apparently  Mr.  W felt  quite 

well  until  November  24th,  after  the  vessel  left  Colombo.  This 
interval  of  six  days  would  be  not  inconsistent  with  his  having 
been  infected  at  Calcutta,  and  the  interval  of  three  days  aft^r 
leaving  Madras  would  fit  in  with  a  theory  that  he  was  infected 
at  this  latter  place. 

[N.B, — Plague  has  sinoe  been  announced  at  Calcutta,  and  the  city  has  been 
notified  to  foreign  Governments  as  infected  under  the  terms  of  the  Venice 
Convention.    January  14th,  1899.] 
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No.  18. 

Rbport  upon   the   Progrbss   and   Diffusion   of    BuBOinc 
Plague  from  1879  to  1898 ;  by  Dr.  Brucb  Low. 

Introductory. 

The  responsible  duty  which  devolves  upon  the  Medical  Depart-   ^^'^^ 
ment  of  watching  the  progress  of  foreign  epidemics,  with  a  view  §3^0^^ 
of  preventing  their  extension  to  this  country,  has  of  late  years  Bubonic 
been  largely  limited  to  one  disease,  Asiatic  cholera.      Simul-  SfiftoiSiS 
taneoosly,  however,  with  the  rapid  subsidence  of  the  cholera  Dr.Bnxo©] 
prevalences  in  Europe  after  1895,  there  appeared  in  Southern 
Asia  another  dangerous  epidemic  disease,  bubonic  PLAOUE,  which 
has  since  seriously  threatened  the  safety  of  Western  nations. 

An  outbreak  of  plague  at  Hong  Kong  in  1894  attracted  general 
attention  to  the  disease,  and  since  then  the  foci  of  infection  have 
rapidly  multiplied  in  China,  in  India,  and  elsewhere. 

Since  1879,  when  the  late  Mr.  Netten  Radcliffe  reported  to  the 
Board  '^  on  the  recent  progress  of  Levantine  plague,*'*  it  has  not 
been  found  necessary  by  the  Medical  Department  to  issue  any 
account  of  prevalences  of  plague  in  one  or  another  country,  for 
the  reason  that  the  outbreaks  were  apparently  limited  to  certain 
recognised  endemic  areas,  and  did  not,  at  the  time,  threaten  to 
extend  beyond  these  areas  to  Europe. 

But  with  the  recent  alarming  activity  of  plague  in  Asia,  and 
the  remarkably  rapid  increase  of  foci  of  infection  in  China  and 
India,  it  has  become  necessary  once  again  to  watch  closely  the 
behaviour  of  the  disease,  and  to  report  upon  its  extensions. 

With  a  view  of  bringing  the  history  of  plague  outbreaks  up  to 
date,  I  have  collected  information  from  various  sources  showing 
shortly  the  course  which  the  disease  has  followed  from  1880 
onwards  in  each  of  the  countries  hereafter  named,  that  is,  since 
1879,  the  date  of  the  last  report  on  plague  by  Mr.  Netten  Radcliffe. 

The  chief  areas  in  which  bubonic  plague  has  long  been  re- 
garded as  endemic  are  (1)  the  district  of  Assyr  in  Arabia,  which  lies 
on  the  Eastern  shores  of  the  Red  Sea  ;  (2)  portions  of  Persia  and 
Mesopotamia ;  (3)  Southern  China,  and  especially  the  province  of 
Yunnan,  on  the  frontiers  of  Thibet.  To  these  Professor  R.  Kocht 
has  recently  added  another,  viz.,  the  district  of  Kisiba,  to  the 
extreme  north-west  of  German  East  Africa.  This  African 
endemic  area  extends  beyond  the  German  territory  into  British 
Central  Africa,  and  includes  that  part  of  the  province  of  Uganda 
which  lies  to  the  south-west  of  Lake  Victoria  Nyanza.  Plague 
has  been  proved  to  be  endemic  in  this  Central  African  area  for 
the  last  eight  years,  and  reports  point  to  its  existence  in  the 
locality  40  years  ago.  {See  page  .)  Dr.  Zupitza,  a  German 
military    surgeon,    has    shown,   by    clinical,    pathological,  and 


*  Report  and  Papers  on  the  Reoent  Progress  of  Levantine  Plague,  Supple- 
ment to  the  9th  Annual  Report  of  the  Local  Government  Board,  1879-80L 
t  Dentioh*  Medioiniiohe  Wooheniohrift,  July  14, 1898. 
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».  A.  No.  18.   bacteriological  evidence,  that  this  African  endemic  disease  is  trae 
^—         bubonic  plague.^ 

ruaion  of  Indian  plague  which  is  known  as  "  Mahamari "  and  is  endemic 

SMfrom      iJi  Upper  India,   in   Kumaon,  and   Garhwal,  is  believed  to  be 

Bru^:^^^  identical  with  bubonic  plagae.     It  has  shown  itself    in  these 

^'  districts  in  small  localised  outbreaks  for  a  number  of  years.    It 

is  possible  that  this  Indian  plague  area  receives  its  infection  from 

Yunnan,  through  Thibet.     In  past  times  Syria  and  Asia  Minor 

were  also  looked  upon  as  plague  endemic  areas,  but  there  is  no 

evidence  to  show  that   they   are    centres   of   infection   at   the 

present  time. 

In  collecting  data  with  regard  to  plague  outbreaks,  a  difficulty 
is  encountered  through  the  laxity  with  which  the  term  "  plague  " 
is  applied.  In  the  less  civilised  countries  plague  is  used  as  a 
synonym  for  pestilence,  and  hence  some  reported  plague 
epidemics  have  proved,  upon  investigation,  to  have  been  in 
reality  outbreaks  of  cholera  or  small-pox,  and  in  one  or  two 
instances  relapsing  fever. 

The  narrative  in  the  following  pages  shows  that  until  the  last 
few  years,  the  outbreaks  of  plague  which  were  heard  of,  were 
confined  to  a  great  extent,  to  the  Arabs  in  Assyr,  to  the  Bedouins  in 
Mesopotamia,  and  to  the  nomadic  tribes  in  Northern  Persia  and 
Central  Asia.  Since,  however,  the  well  marked  outbreak  in 
Southern  China,  in  1894,  plague  has  been  prevalent,  not  as  before 
among  wanderingtribe8,but  in  large  and  populous  cities  like  Canton, 
Hong  Kong,  and  Bombay.  Instead  of  haunting  thinly  populated 
districts  like  Assyr  and  Mesopotamia,  it  ie  now  prevalent  in  the 
densely  populated  districts  of  Siouthem  China  and  Western  India. 
This  circumstance  is  not  without  serious  import,  and  suggests  the 
possibility  of  further  extension  of  the  disease  from  East  to  West. 
Former  epidemics  of  plague  have  been  observed  to  move  from 
East  to  West. 

Though  plague  has  been  spreading  in  Western  Asia  for  the  last 
four  or  five  years,  it  had  not,  at  the  close  of  181>8,  spread  to  Europe, 
notwithstanding  the  frequent  and  almost  constant  communica- 
tions that  take  place  between  the  infected  ports  in  the  East  and  the 
healthy  ports  in  the  West.  It  is  true  that  three  fatal  cases  of  plague 
occurred  in  Vienna  (see  page  )  in  October,  1898,  but  these  were 
due  to  infection  received  in  a  bacteriological  laboratory  from  cul- 
tures which  had  been  brought  from  India  to  Vienna  some  eighteen 
months  before.  The  first  of  the  three  cases,  an  attendant,  in- 
fected himself  through  neglect  of  the  rules  laid  down  for  his 
guidance,  and  subsequently  the  disease  was  communicated  to  his 
medical  attendant  and  to  one  of  his  nurses. 

It  has  also  to  be  recorded  that  in  England,  in  1896,  two  Portuguese 
native  Ooanese  steward's  helpers,  from  a  steamer  arriving  in  the 
London  docks  from  Bombay,  developed  a  disease  believed  U»  have 
bcjen  plague,  of  which  they  died  in  the  Seamen's  Hospital  a 
fortnight  or  more  af t^r  their  arrival  in  England.     In  this  instance 

*  More  recently  yet  another  endemic  area  has  been  reported  bv  Dr.  Thiroox 
(pupil  of  the  Pasteur  Institute,  Director  of  tiie  Bacteriological  Institute  at 
Antananarivo),  who  was  employed  on  platrue  investigation  in  Madajrasoar.  He 
was  sent  from  there  to  Reunion  to  inquire  into  a  suspicious  outbreak,  which  he 
proved  to  be  true  bubonic  plague.  His  researches  pro  to  establish  the  fact  that 
the  disease  has  been  appearing  from  time  to  time  in  the  island  of  Reunion  for 
the  last  60  years  under  the  name  of  *'  Lymphangite  infectieuse.'' — JtmrH./i  Officiel 
de  la  Hhtn'wn,  4th  July,  181»9. 
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the  infection  was   thought  to  have  been  contained  in  clothing   app.  a.  Ko.  la 
bunght  at  Bombay,  but  not  unpacked  till  after  this  country  was  q^  th~ 
reached.     Another  suspicious  case   occurred,  just   before  these  DiflUMonof 
other  tw^o,  in  the  person  of  a  native  of  Bombay,  who  was  brought  pJigno'from 
to  the  Seamen's  Hospital  in  a  moribund  state  with  pneumonic  i^**BraceLo^ 
symptoms,  two  days  after  his  arrival  in  the  London  Docks  from 
Calcutta.     (See  Dr.  Buchanan's  report,  26th  Annual  Report  of  the 
Medical  Officer  to  the  Local  Government  Board,  1896-97.)     Four 
instances  have  occurred  since  1896  in  which  illness  resembling 
plague  has  developed  on  board  a  ship  after  it  has  left  India  en  route 
for  this  country.    These  are  (1)  the  *'  Dilwara,"  in  1896,  on  board 
which  an  English  girl  died  of  plague  eight  days  after  leaving 
Bombay  (see  page     )  ;  (2)  the  "  Carthage,"  in  1 897,  on  board  which 
two  Lascar  coal  trimmers  developed  plague,  one  on  the  fourth 
and  the  other  on  the  twelfth  day  after  leaving  Bombay  (see  page     ) ; 
(3)  the  "  Caledonia,"  in  1898,  on  board  which  two  Lascars  were 
reported  to  have  been  taken  ill  with  what  was  at  the  time  believed 
to  be  plague  after  the  ship  sailed  from  Bombay  (see  memorandum 
by  Dr.  Bulstrode,page      ) ;  (4)  the  "  Golconda,"  in  1898,  on  which  a 
passenger  from  Calcutta  was  found  to  have  mild  plague  symptoms 
after  the  ship  had  passed  through  the  Suez  Canal  and  had  touched  at 
Marseilles.   (See  extract  from  memorandum  by  Dr.  Bulstrode,  p.      .) 

The  present  indications  are  not  in  favour  of  the  disease  being 
likely  to  become  epidemic  in  this  country  after  being  brought 
here  from  abroad  by  shipjung.  There  appear  to  be  conditions 
on  board  ship  which  are  unfavourable  to  the  development  of 
virulence  in  plague.  If  infection  reaches  this  country,  it  would 
fcieem  most  likely  to  be  conveyed  either  by  means  of  mild  and 
unrecognised  cases  marked  in  the  main  by  indolent  forms  of 
bubo,  or  perhaps  through  infected  articles  of  clothing. 

At  the  time  of  writing,  plague  is  still,  in  1899,  prevalent  in 
India  and  China.  It  has  appeared  at  Jeddah  and  in  Formosa  ; 
Mauritius  and  Egypt  have  yielded  cases,  and  some  anxiety  has 
been  caused  in  South  Africa  by  the  occurrence  of  suspicious  cases 
t  here.* 

An  endeavour  has  been  made  to  bring  this  account  of  plague 
l)revalence8  up  to  the  end  of  1898,  but  in  certain  instances  official 
figures  have  not  yet  been  received  as  to  the  number  of  attacks 
and  deaths,  and  in  this  respect  the  present  report  will  probably 
require  to  be  supplemented  at  a  future  date. 

With  regard  to  the  serious  epidemic  of  plague  in  India  much 
has  already  been  written  by  medical  officers,  sanitary  commis- 
sioners, and  others.  A  full  report  on  Plague  in  India  up  to 
August,  1897,  has  been  compiled  by  Mr.  R.  Nathan,  of  the  Indian 
Civil  Service,  in  four  volumes.  Another  report  has  been  issued 
l)y  the  Bombay  Plague  Committee,  under  General  Gatacre,  which 
contains  much  useful  information.  There  are  also  others  which 
call  for  no  special  mention  here.  A  Royal  Commission  on  Plague 
-was  sent  from  this  country  to  India  in  the  latter  part  of  1898,  under 
Professor  T.  R.  tVaser,  M.D.,  F.R.S.,  and  the  result  of  their  investi- 
Ifations  is  expected  to  be  published  shortly. 

Since  the  epidemic  began,  nearly  all  the  great  European  nations 
have  sent  medical  delegates  to  India  to  study  plague,  so  that,  in 

*  Since  this  was  written  plagao  has  appeared  in  Portug-al  at  Oporto.  Ont- 
Ireaks  have  also  been  reported  from  South  America,  in  Brazil  and  in  Paraguay. 
8nspiciou8  ontborBtv,  too,  have  occurred  in  Russia,  in  Enrope,  in  theOovemmtnta 
of  Astrakhan  and  Samara. 
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pp.  A.  Mo.       the  event  of  the  disease  establishing  a  foothold  in  Europe,  th 
u^jjjj —  knowledge  thus  obtained  will  be  of  great  service  in  devisiiii 

iffuidon  of       measures  to  repress  any  outbreaks. 

WM  from  The  Indian  Government  has  supplemented  its  permanent  medics 

TVtoiass ;  by  gtaff  by  a  number  of  temporary  medical  officers,  female  as  well  a 
male,  and  tramed  nurses,  who  are  employed  on  railway  mspectioni 
and  on  other  duty  connected  with  the  prevention  of  plague.    Th 
present  severe  and  deplorable  visitation  of  plague  in  India  msi 
not  improbably  lead  to  important  reforms  in  sanitary  administr 
tion  in  that  country,  and  it  is  to  be  hoped  that  medical  officers 
health  will    ultimately   be  appointed   to  supervise  the  sanita 
condition  of  districts,  and  with  power   to  enforce  their  recoi 
mendations,  in  order  that  a  recurrence  of  this  devastation  1 
plague,  or  other  epidemic  disease,  may  in  future  be  prevented. 

The  following  summary  shows  briefly  that  from  1879  to  liJ 
not  a  single  year  has  passed  without  the  development  of  plag 
in  at  least  one  country,  and  in  later  years  the  disease  has  be 
present  in  several  countries  at  one  and  the  same  time. 

In  1880,  plague  was  reported  to  be  present  in  Mesopotamia. 

„  1881,  it  was  present  in  Mesopotamia,  Persia  and  China. 

„  1882,  in  Persia  and  in  China. 

„  1883,  in  China. 

„  1884,  in  China  and  in  India  (as  "  Mahamari "). 

„  1885,  in  Persia. 

„  1886,  in  India  (as  "  Mahamari  "). 

„  1887,  in  India  (as  '*  Mahamari  "). 

„  1888,  in  India  (as  "  Mahamari  "). 

„  1889,  in  Arabia,  Persia  and  China. 

„  1890,  in  Arabia,  Persia  and  China. 

„  1891,  in  Arabia,  China  and  India  (as  "Mahamari "). 

„  1892,  in  Mesopotamia,  Persia,  China,  Russia  and  .^Tripoli. 

„  1893,  in  Arabia,  China,  Russia,  and  India  (as  ''Mahamari 

„  1894,  ill  Arabia,  China,  and  India  as  ("  Mahamari "). 

„  1895,  in  Arabia  and  China. 

„  1896,  in  Arabia,  Asia  Minor,  China,  Japan,  Russia  and  Indi 

„  1897,  in  Arabia,  China,  Japan,  India,  Russia,  and  East  Afrii 

„  1898,  in  Arabia,  Petsia,   China,  Japan,  India,  Russia, 
Africa,  and  Madagascar.! 

It  has  also  to  be  remembered  that  since  1890,  and  probably  1 
before  tLat  time,  plague  has  been  occurring  in  Central  Afrii 
whence  it  might  have  been  carried  northwards  by  Arab  travell 
to  Egypt  and  Tripoli  in  past  years,  or  eastwards  towards  the  po: 
in  communication  with  Jeddah  and  the  Red  Sea  Coast. 

Arabta.  ! 

The  Assyr  district,  which  lies  between  the  provinces  of  thi 
Hedjaz  and  Yemen  in  Western  Arabia  {see  map),  is  a  centre  b 
which  plague  has  long  been  endemic  ;  its  population  in  1879  wa 
estimated  at  60,000.  The  people  are  a  warlike  race,  wh 
habitually  go  about  armed  to  the  teeth.  A  part  of  the  peopi 
leads  a  nomadic  life  in  tents,  while  the  remainder  has  more  per 
manent  habitation  in  villages.    The  country  has  three  well-markei 

*  Also  two  ■iiipeot«d  caaai  in  the  London  Docks 
;      t  ^^  ihi99  fatal  OMM  in  Y  iaanA. 


;  --^  >*^mwtmomaeae  Sanit&tswesen,  October  17, 1889.  ^^ 

I  vtroffoitlidbnngen  d.  E.  GMundheitsamtes,  Noyember  lo,  ^^^' 


;  It  '^"sss^^i::^^^^-  '^^ 
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divisions  :  (1)  a  plain  lying  parallel  to  the  Red  Sea  Coast,  on  which   avp.  a.  Ho.  is. 
the  tliree  ports  of  Lith  (or  Leet),  Conf  uda,  and  Hali  are  situated  ;  q^  ^^ 
(2)  a  moantainons  region  intersected  by  deep  valleys,  and  (3)  an  Diffugion  of 
elevated  plateau  or  table  land.     The  interior  is  seldom  visited  by  pSl^e^froin 
strangers  and  food  supplies  are  often  scarce  as  a  result  of  periods  i5^^b^**iL^ 
of  drought.     The  people  for  the  most  part  live  in  poverty,  and 
exhibit  a  disregard  for  personal  hygiene. 

Though  plague  epidemics  are  frequent  in  Assyr,  the  inhabitants 
have  the  firm  connction  that  plague,  like  the  rain  and  sunshine, 
is  sent  from  Heaven,  and  therefore  cannot  be  prevented.  When 
persons  die  of  plague  their  clothing  is  commonly  purchased  by 
friends  and  relatives,  and  carried  away  to  be  worn  without  wash- 
ing or  other  previous  precaution.  Since  1815  plague  has  been 
known  in  Assyr.  At  that  time  the  disease  was  raging  in  the 
adjoining  Uedjaz  district,  into  which  it  is  alleged  to  have  been 
brought  by  the  expedition  under  Mehemet  Ali.  The  plague 
infection  was  again  imported,  so  it  is  alleged,  by  Egyptian  troops 
in  1825-26.  As  communication  with  the  interior  is  difficult  and 
infrequent,  definite  reports  on  the  plague  outbreaks  are  seldom 
obtained  ;  but  information  as  to  serious  prevalences  of  this  malady 
came  to  hand  in  1853-54,  and  again  in  1862.  The  disease  reappeared 
in  1868  at  Namas,  and  again  in  1871,  as  well  as  in  1873-74. 
In  1879  there  was  a  widespread  epidemic  which  continued  three 
months  or  more,  and  was  attended  with  great  fatality.^ 

Certain  caravan  routes  to  Mecca  pass  through  Assyr,  and  this 
circumstance  lends  importance  to  the  occurrence  of  any  plague 
outbreaks  in  that  country.  As  to  plague  outbreaks  from  1879 
to  1888  no  information  has  been  received,  but  in  January,  1889, 
plague  was  again  reported  to  have  broken  out  in  Assyr,  and  con- 
tinued to  show  itself  in  various  localities  till  the  following 
October.  Active  measures  were  taken  in  July  by  the  Ottoman 
sanitary  officials  to  establish  a  cordon  along  the  borders  between 
the  Hedjaz  and  Assyr,  extending  from  Lith  on  the  coast  to  Taif 
on  the  Iwrders  of  the  Desert  (see  map  appended)  ;  in  addition,  a 
ten  days'  quarantine  was  imposed  on  all  arrivals  from  the  coast  of 
the  Red  Sea  from  Lith  to  Hodeida.  These  restrictions  were  with- 
drawn in  October.  The  plague  epidemic  is  statedt  to  have  raged 
in  500  small  villages  or  hamlets  in  the  districts  of  Ebha  and  Ben 
Sheir.  The  mortality  was  75  per  cent,  of  those  attacked.  The 
intensity  of  the  outbreak  was  rendered  greater  through  the 
personal  uncleanliness  of  the  people.  One  reporter  observes  it  was 
not  uncommon  for  families  of  five  or  six  persons,  sick  and  healthy, 
to  live  crowded  together  in  one  small  apartment.  The  duration  of 
the  disease  was  from  three  to  fifteen  dajs,  and  the  convalescence 
in  those  who  recovered  was  protracted.  The  symptoms  observed 
were  high  fever,  great  prostration,  severe  pain  in  the  axilla  or  groin, 
with  swellings  which  inflamed  and  suppurated.  The  epidemic 
was  associated  with  famine  and  poverty,  the  result  of  a  drought. 

In  September,  1890,  in  a  report  from  Jeddah  by  Dr.  Baum,l  it  is 
stated  that  plague  had  broken  out  again  in  Assyr,  and  that  a 
caravan  composed  of  2,500  persons  from  Samaa  arrived  at  Arafat, 

*  Becoeil  de»  Travauz  da  Comity  Conaultatif  d'Hygicne  Publique  de  France, 
Vol.  IX. 
t  Dm  OeBterreiohiflche  Sanit&tswesen,  October  17, 1889. 
I  yeroffentliohiuigen  d.  K.  Getundheitsamtes,  Noyember  18, 1890. 
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app.a.Nd.18.   after  the  Hedjaz,  with  scarcely  1,()00  survivors,   the  suggestion 
^ —  being  that  many  had  died  from  plague  ;  but  no  confirmation  of 

Diffosionof  this  statement  was  forthcoming  from  other  sources.  An  official 
Pbl^^efrom  report  from  Constantinople*  in  April,  1891,  stated  that  plague  had 
1879 to  1898;  by  again  broken  out  on  the  Red  Sea  Coast  between  Lith  and  Lohaja 
Dr. Bruce  w.  ^^  Assyr,  and  that  a  physician  had  been  despatched  to  inquire 
into  the  matter. 

No  outbreak  of  plague  in  Assyr  was  reported  in  1892,  although 
an  epidemic  did  occur  on  tlie  Eastern  borders  of  Arabia  in  the 
Turkish  district  ot  Bassorah,  or  Basra,  in  Mesopotamia.  In  1893  a 
report  from  Alexandria!  stated  that  plague  had  again  appeared 
in  Assyr,  but  no  details  were  given.  This  report  was  repeated  in 
December  of  the  same  year,  and  it  was  then  alleged  that  plague  w^« 
appearing  on  the  Red  Sea  Coast  in  Assyr  between  Lith  and  Lohaja. 
In  the  thirty-fourth  Annual  Report  of  the  Sanitary  Commis- 
sioner with  the  Government  of  Bombay,  the  Acting  Port  Medical 
OflBcer,  Major  Crimmins,  V.C.,  I.M.S.,  says  that:  '*0n  reference 
to  records  it  will  be  found  that  plague  was  epidemic  in  Assyr  in 
October,  1893,  July,  1894,  August,  1895,  and  in  October,  1896." 
He  adds  that  plague  is  endemic  along  the  Red  Sea  Coast,  and  that 
"  quarantine  is  imposed  by  Egypt  and  Aden  almost  yearly  against 
that  portion  of  the  Red  Sea  Coast  between  Lith  and  Lohaja." 

As  has  been  said,  communication  with  Assyr  by  Europeans  is 
infrequent,  and  information  as  to  outbreaks  is  often  yagne  and 
wanting  in  confirmation.  Outbreaks  on  the  other  hand  occur  which 
are  never  reported.  Current  literature  is  silent  as  to  plague  in  Assyr 
during  1894,  except  the  mention  by  Major  Crimmins  quoted  above. 
But  mention  is  made  in  a  continental  medical  journal^  that  plague 
had  appeared  in  Assyr  in  April  and  in  July,  1895,  and  that  eight 
villages  had  been  attacked  in  the  Beni-Sheir  district.  A  despatch 
from  Her  Majesty's  Consul  at  Jeddah,  dated  May  8, 1895,  states 
that  "  the  epidemic  of  plague  in  the  canton  of  Assyr  continues ; 
it  is  Slid  that  eighty  deaths  per  week  occur  from  the  disease." 
The  same  report  alludes  to  the  habits  of  the  people  as  being 
"  remarkably  uncleanly."  Later  advices  mention  that  the  infection 
had  spread  to  Taif,  a  town  on  the  borders  of  the  Hedjaz.  In 
September,  189G,  it  was  reported  §  that  pi  ague  had  shown  itself 
once  again  in  Aseyr.  In  the  annual  report  of  the  British  Consul 
at  Jeddah  it  is  mentioned  that  owing  to  cases  of  plague,  "which  is 
endemic  in  Assyr,"  the  ports  of  Lohaja  and  Assyr  were  quarantined 
during  the  latter  part  of  1896. 

In  June,  1897,  plague  was  officially  declared  to  exist  at  Jeddah, 
forty-six  deaths  having  been  certified  from  that  cause  during  the 
month.  The  first  cases  observed  were  at  the  end  of  May  ;  the 
persons  attacked  were  Hadramauts,  Arabs,  and  Abyssinians.  No 
cases  occurred  among  the  British  Indian  pilgrims,  the  first  case 
being  a  pilgrim  from  Yemen. 

Ou  the  other  hand,  there  is  evidence  supplied  by  the  British 
Vice-Consul  that  cases  of  fever  attended  with  buboes  had  been 
occurring  in  Jeddah,  and  also  at  Mecca,  as  early  as  February,  1897. 
Cases  of  the  same  kind  had  been  observed  early  in  the  year  at  Taif, 

*  United  States  Publio  Health  Reports,  1891,  p.  184. 
t  Vgroffentlichunjfen  d.  K.  Gesundheitsamtes,  189H. 
X  Veroffentlicliuni^en  d.  K.  GeHundheitsamtes,  I8!m;. 
§  Das  Oeaterreichische  Sanitatswe-ssen,  1896. 
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which,  as  has  been  mentioned,  is  sitaated  close  to  the  border  of  the  app.  a.  No.  is. 
Hedjaz.      Though  only  fifty  deaths  had  been  declared   due   to  onth~ 
plague  up  to  the  end  of  June,  1897,  the  mortality   was  in   all  Diffutionof 
probability  far  greater,  the  statistics  of    plague    issued    by  the  pSSrwfrom 
Health  Office  at  Jeddaii  being  almost  certainly    incorrect.     The  iFg  ^^^^^ 
Consul  gives  the  following  reasons  for  doubting  the  correctness     ^'   ^^^^    ^* 
of  the  official  figures  : — 

"(1)  The  mortality  returned  under  other  causes  than  plague 
during  June  is  much  higher  than  usual. 

"  (2)  Apart  from  pla:?ue  there  was  no  other  prevalent  malady 
in  the  town  to  cause  this  rise  in  the  mortality. 

"  (3)  In  1897  the  Holy  Pilgrimage  was  not  a  heavy  one  owing 
to  prohibition  of  the  departure  of  pilgrims  from  India  and  the 
French  colonies,  and  for  this  reason  Jeddah  has  been  less  crowded 
than  in  former  years. 

**  (4)  On  the  perusal  of  the  statement  showing  the  deaths  from 
plague,  with  sexes  and  nationalities,  it  will  be  seen  that  among 
the  forty-six  victims  only  four  were  females  and  one  a  child. 
This  proves  that  the  return  is  far  from  being  correct.  The 
apparent  immunity  of  females  and  children  from  plague  is  very 
suspicious.  It  is  known  that  female  corpses  are  never  inspected 
owing  to  the  absence  of  female  doctors.  Female  victims  from 
plague  were  probably  buried  without  inspection  of  the  corpses  and 
liherefore  the  disease  escaped  notice.  Women  ill  of  plague  are 
known  to  have  been  concealed  from  the  authorities.  Several  of 
the  faiaA  cases  occurred  among  Yemens  and  Hadramauts  on  their 
ivay  back  from  Mecca.  Some  pilgrims  taken  ill  on  the  journey 
complained  of  swollen  and  painful  inguinal  glands,  but  the  con- 
dition of  the  glands,  as  well  as  the  illness,  was  attributed  to 
*  fatigue  from  riding.' " 

On  June  29,  two  cases  of  plague  occurred  at  the  quarantine 
station  at  El  Tor.  These  cases  occurred  among  a  batch  of 
Egyptian  pilgrims  who  had  left  Jeddah  on  June  12.  Several 
other  mild  cases  were  also  detected  among  the  pilgrims,  and  these 
were  at  once  isolated.  No  extension  of  the  disease  took  place  on 
this  occasion. 

The  measures  taken  at  Jeddah  comprised  active  scavenging  of 
the  town ;  infected  houses  were  whitewashed,  an  isolation  hos- 
pital with  accommodation  for  fifty  patients  was  established,  and 
1,50()  poor  pilgrims  were  sent  to  undergo  quarantine  on  the  islands 
of  Abu  Said  and  Wasta.  There  was  found  to  be  great  local  objection 
to  the  segregation  of  patients.  The  scavenging  undertaken  by  the 
authorities  is  said  to  have  changed  the  aspect  of  the  town,  which 
before  was  **a  mass  of  stinking  filth,"  into  a  "clean  and  decent  place." 
In  March,  1898,  three  deaths  from  suspected  plague  were  reported 
at  Jeddah  among  Hadramaut  pilgrims.  Dr.  Xanthopulides 
reported  on  the  outbreak  to  the  International  Sanitary  Commission. 
He  said  that  previous  to  the  1898  epidemic  he  had  noticed  deaths 
among  goats  and  mice  from  a  pulmonary  affection.  He  further 
states  that  at  Nucla,  a  village  three-quarters  of  an  hour  distant 
from  Jeddah,  and  of  which  the  inhabitants  are  exclusively  Bedouins, 
a  death  from  suspected  plague  had  occurred  in  March.  It  was 
believed  tbat  at  Jeddah  the  plague  cases  were  concealed.  Only 
twenty-one  cases  of  plague  were  reported  between  March  22  and 
April  16,  and  thirty-four  plague  deaths  were  registered.     Sick 


r.  A.  Ho.  u.   women  were  not  permitted  to  see  a  doctor,  nor  after  death 

their  bodies  examined.  In  one  groupof  cases  the  relations  of  the 
patients  testified  to  their  having  reci^ntly  pnrchased  some  second- 
hind  garments.  As  il  was  known  that  clothing  belonging  to 
T  persons  who  hiul  died  nf  plagne  had  not  been  disinfected 
''  burnt,  it  is  su^ested  that  the  disease  was  sei  agoing  again  hr 
this  means.  The  people  of  Jeddah  object  to  the  deslrncMon  a 
their  clothing  by  the  authorities,  and,  in  view  of  this,  they  bid 
their  illness  from  the  sanitary  officials. 

The  plague  epidemic  of  I S9X  at  Jeddah  was  reported  upon  l^ 
Dr.  Nowry  Bey,*  who  states  that  the  outbreak  began  on  March  31al 
and  he  expresses  the  opinion  that  the  infection  mnst  have  beei 
imported  from  Bombay  throngh  the  medium  of  rice-baga,t  or  It 
means  of  rats  or  mice  from  infected  ships.  At  the  beginning  of 
ontbreak  there  were  seen  in  the  streets,  where  the  sick  persons  lived 
numerous  mice  in  a  da/.ed  or  dying  condition,  and  unable  t< 
run  away.  Plague  bacilli  were  found  in  the  dead  mice,  i 
further  official  report  was  issued  by  Dr.  Cozzonia  Effendi,*  who 
mentions  43  casKS,  35  of  which  proved  fatal  in  the  period  from 
March  Jth  to  April  13th.  But  these  statistics  are  incomplete,  for 
Dr.  Mohammed  Husain,  who  resides  at  Jeddah,  reported  t" 
illness  characterised  by  fever  and  buboes  existed  in  the  tow- 
some  time  after  it  was  declared  free  from  infection.  He  mention 
for  example  the  case  of  a  man,  Haji  Ishay,  who  died  on  May  28tl 
whose  death  was  registered  by  the  Health  Office  as  havia 
occurred  from  dysentery.  But  as  this  mans  daughter  had  tevt 
and  buboes  just  before  her  father  was  taken  ill,  and  as  the  perao 
who  nursed  the  father  was  also  taken  ill  with  identical  sympuirn 
as  also  were  two  servants  in  the  house.  Dr.  Husain  concludes  tht 
all  these  cases  were  in  reality  bubonic  plague.  He  further  add 
that  the  Health  Officials  never  visited  the  house  to  ascertsi 
the  cause  of  Haji  lahay's  death,  but  issued  a  certificate  thft 
it  was  due  to  dysentery.  Such  instances  as  the  above  show  the 
lax  manner  in  which  mortality  statistics  are  compiled,  and  au^eet 
that  the  officials  wilfully  concealed  at  the  time  the  existence  of 
plague  in  the  town.  j 

One  of  the  mail  steamers,  the  "  Mehallah,"  sailing  fortnightljl 
l)etween  Suakim,  Jeddah  and  Suez,  was  reported,  on  May  3rd,  tfl 
have  had  on  board  two  cases  of  plagne.  The  "  Mehallah  "  left  Su^ 
on  April  19th,  left  El  Tor  on  the  20th,  and  reached  the  outer  hai-bonr 
of  Jeddah  on  April  !23rd,  where  she  stayed  'if  hours  to  land  mails, 
but  took  no  passengers  or  cargo  on  board.  The  same  day  she 
called  at  Eas  el  Aswed,  the  temporary  port  for  Mecca,  and  here 
she  disembarked  67  passengers.  She  then  proceeded  to  Snakim, 
and  then  returned  to  Suez,  reaching  that  port  on  April  30tb. 
The  vessel  was  disinfected  as  soon  as  possible  at  the  lazaret 
station  at  Moses  Wells,  but  the  baggage,  it  is  stated,  was  not  dis- 
embarked. The  ship's  Egyptian  doctor,  who  remained  on  board, 
fell  ill  of  plague  on  May  22nd,  and  died  on  the  2tith  ;  and 
during  the  next  few  days  two  fresh  plague  cases  occurred  <m 
board.    The  baggage  was  now  disembarked  and  the  ship  thoronghl; 

'  Annales  de  rlnntitut  PBatenr,  T.  XH.,  So.  9. 
t  The  "  ric«-tngB  from  Bombay  "  theory  is  a  favourite  with  some  Freooh  wriM 

X  Etajiport  Bur  la  maDifcetBtiOD  p^aiileutielle  a  Djeddah  ea  \liW  par  le  Dootcu 
CouoQii  Rffeudi.  CoDstantiDorila. 
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re-dianfected.    It  is  said  that  on  this  occasion  a  number  of  dead   app.  a.  No.  ul 
rats  were  found  on  board,  but  the  quarantine  doctor  at  Suez  said  ^^  ^j^" 
they  were  not  discovered  till  after  the  process  of  disinfection,  Diffogionof 
which,  probably,  killed  them.  p5^e  from 

How  the  "Mehallah"  became  infected  in  the  first  instance  has  iS^i^^^^jJ^^ 
not  been  discovered.  The  ship's  crew  and  officers  were  all  *  "*°* 
Egyptians.  It  is  denied  that  the  stoker  who  was  the  first  to 
show  signs  of  plague,  or  anyone  else,  had  landed  at  Jeddah  on 
April  23rd.  Such  denial  may  be  taken  for  what  it  is  worth. 
It  has  to  be  remembered  that  the  Governor  of  Jetldah  denied  that 
plague  had  ever  existed  in  the  town,  though  it  was  well  known 
that  a  number  of  fatal  cases  had  already  occurred.  It  is  strongly 
suspected  that  plague  was  introduced  into  the  "  Mehallah  "  by 
infected  clothing  purchased  at  Jeddah. 

It  has  been  asserted  that  plague  was  introduced  into  Jeddah 
in  1898,  not  from  the  adjoining  district  of  Assyr,  where  the  disease 
had  been  occurring  annually,  but  that  it  had  been  landed  from 
small  sailing  boats  ("sam books"  or  **  hutras  ")  which  swarm  in  the 
RchI  Sea  and  Indian  Ocean  {see  also  p  ).  These  boats  are 
subject  to  no  supervision,  and  it  is  stated  that  a  good  deal  of 
BO-called  "  sanitary  smuggling  "  of  persons  from  infected  districts 
into  the  Hedjaz  goes  on  along  the  coast  during  the  pilgrimage. 
It  is  suggested,  especially  by  the  French  Authorities,  that  the 
infection  of  Jeddah  was  due  to  importation  of  plague  from  India, 
and  not  from  Assyr.  But  apart  from  the  fact  that  no  evidence 
or  proof  has  been  put  forward  in  support  of  this  view,  it  is  only 
reasonable  to  suppose  that  plague  was  brought  by  pilgrims  from 
Assyr,  or  by  Yemeni  or  Hadramauti  pilgrims  who  got  infected  in 
passing  en  route  through  Assyr,  an  admitted  endemic  centre  of 
plague.  It  may  be  added  that  in  February,  1899,  plague  once  more 
appeared  in  Jeddah,  the  first  recognised  case  being  a  native 
of  Assyr.  From  February  to  May,  120  deaths  from  plague  had 
occurred  at  Jeddah.* 

Mesopotamia. 

Mesopotamia  has  been  for  many  years  one  of  the  best-known 
endemic  areas  of  plague.  In  the  basin  of  the  Tigris  and 
Euphrates,  plague  was  epidemic  in  1834,  and  again  in  1866-67. 
It  reappeared  in  1873,  and  continued  to  show  itself  during  1874-75, 
as  also  in  1876-77.  No  marked  epidemic  appears  to  have  occurred 
in  the  province  of  Bagdad  from  1877  till  1880,  but  in  September,  1880, 
plague  attacked  the  El  Zayed  tribe.  From  this  centre  the  disease 
spread  among  the  neighbouring  population  and  reached  Nedjef,  a 
much-frequented  centre  for  pilgrims  from  Persia.  The  malady 
appeared  towards  the  end  of  the  annual  pilgrimage.  Nedjef  had 
a  resident  population  estimated  at  tvom  5,000  to  6,000.  In  the 
first  five  days  after  plague  had  appeared,  50  deaths  from  it  were 
reported,  and  in  this  number  were  not  included  deaths  of  females. 
Owing  to  the  virulence  of  the  epidemic,  the  disease  was  called  by 
the  Turkish  physicians  sent  to  the  spot  "the  black  death,"  the 
name  given  to  a  rapidly  fatal  form  of  Oriental  or  bubonic  plague. 
In  most  cases  the  illness  ran  a  short  and  fatal  course ;  the  epidemic 

*  **  La  PeHte  k  Djeddah  et  le  Pelerinat^e  de  1899/*  Rapport  pr^nt6  au  Coneeil 
Saperieur  de  Qanth  par  le  Dr.  Coszonis  Effendi,  Inepecteur  G^n^ral  du  Serrioe 
yjUmitalre  Ottoanan. 


AFP.  A,  No.  18.  lasted  from  September,  1880,  to  June,  1881.     It  carried  off  a  con- 
On  th~  siderable  number  of  the  population  of  the  district ;  some  17  towns 

Durasion  of       or  villages  were  invaded.     The  precise  numbers  of  attacks  and 
l^^^from      deaths  are  not  stated  in  the  reports  by  the  Turkish  physicians. 
^^1898 :  ty       From  1881  till  1892  there  are  no  reliable  accounts  of  any  plague 
moo  Dw.  ^pi^^Qji^jg  in  Mesopotamia.    The  absence  of  reports,  however,  does- 
not  prove  that  no  outbreaks  occurred.     In  May,  1892,  plague  broke 
out  at  Hascham  and  raged  among  the  Arab  tribes  of  Elden  and 
Ferishan,  on  both  banks  ot  the  Schatt  el  Arab.    The  disease  spread 
among  the  Bedouins  in  the  neighbourhood  of  Hai,  and  to  other 
districts  in  the  Government  of  Bassorah.     The  Turkish  doctors 
give  the  mortality  as  50  per  cent,  of  those  attacked.     The  tents 
of  the  Bedouins  were  burnt  and  the  population  were  "dislodged"; 
after  this  the  outbreak  subsided. 

There  is  a  very  dangerous  system  of  transportation  of  corpses 
going  on  between  India,  Southern  Turkestan,  Persia,  and 
Mesopotamia,  in  connexion  with  the  Mohammedan  sect  of  the 
Shiahs,  whose  religious  creed  makes  them  desirous  of  being 
buried  in  Nedjef  or  Kerbela,  where  are  situated  the  tombs  of  Ali 
and  Husein,  who  are  held  in  great  veneration. 

There  is  a  possibility  that  this  transportation  of  corpses  and  the 
communications  it  entails  may  be  the  means  of  conveying  infec- 
tion to  or  from  Mesopotamia.  In  this  connection  it  is  interesting 
to  note  that  Roux  asserts  that  at  least  4,000  Persian  corpses  are 
imported  into  Nedjef  annually,  and  that  in  1894,  after  the  Persian 
famine,  the  number  was  as  high  as  I2,000« 

According  to  the  sanitary  regulations  in  force,  corpses  cannot  be 
imported  into  Turkey  till  three  years  after  they  have  been  buried 
in  Persia,  i.e.,  only  bones  are  allowed  to  be  imported.  But  these 
regulations  are  evaded,  and  there  is  evidence  that  corpses  of  those 
recently  dead,  and  others  in  a  putrefactive  state,  are  brought 
across  the  Persian  frontier  to  be  buried  at  Nedjef  according  to  the 
religious  tenets  of  the  Moslem  Shiahs.  There  is,  however,  a 
bacteriological  side  to  this  question,  for  the  experiments  of  Klein 
and  others  tend  to  show  that  as  a  rule  the  organisms  accompanying 
putrefaction  destroy  those  of  specific  infection  within  the  dead 
body  in  a  short  period  after  death  ;  and  this  may  to  some  extent 
reduce  the  danger  alluded  to  above. 

In  February,  1897,  the  Turkish  Government  issued  orders 
applying  strict  measures  against  the  Shiah  pilgrims  and  the 
transportation  of  corpses  into  Turkey,  arriving  from  Baluchistan, 
Persia,  and  India. 

It  is  reported  that  on  February  6th,  1897,  an  Indian  woman 
died  in  the  lazaretto  at  Bassorah.  She  had  been  landed  from 
the  steamer  KhanddUali,  which  had  come  from  Karachi.  No 
other  cases  supervened.  The  deceased  was  asserted  to  have  died 
of  plague,  but  no  evidence  was  adduced  in  support  of  this  assertion 
to  show  that  the  case  was  one  of  true  bubonic  plague. 

Asia  Minor. 

Rumours  of  plague  in  various  parts  of  Turkey  have  not  been 
infrequent,  but,  for  various  reasons,  definite  reports  have  not 
always  been  obtainable.  The  most  recent  outbreak  heard  of  is 
one  that  was  reported  in  1896  from  Bitlis  on  the  Lake  Van,  where 
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plagne  was  asserted  to  have  broken  ont  among  the  men  of  the   afp.a.Ko.] 
Hamedieh  Regiment,  the  Kurdish  Imperial  Oavahy.    At  the  time  q^  ^~ 
o(  the  dispatch,  May  22ndf  1896,  some  15  deaths  had  taken  place.  Diffusion  of 
It  is  well  known  that  the  sanitary  condition  of  most  of  the  towns  ^^from 
in  Asia  Minor  is  far  from  satisfactory.    A  recent  Consular  report  ^g  ^*VJ 
speaks  of  the  people  of  these  towns  of  Ehardistan  as  "  living  in 
filth.*'     The  town  of  Erzeroum,  for  example,  is  described  as  being 
one  of  the  filthiest  in  Asia  Minor,  and  it  is  seldom  free  from 
epidemic  disease  of  one  or  another  kind. 

Persia. 

In  March,  1881,  plague  broke  out  in  some  yillages  in  the  northern 

f^art  of  the  Province  of  Ehorassan  (see  map),  the  disease  having  been 

«M3tive  in  this  same  locality  in  1876-77  and  1878.    One  authority, 

]^r.  Mahe,*  regards  this  repeated  appearance  of  plague  in  the  N.E. 

o:€  Persia  as  pointing  to  a  possible  relation  between  the  plague 

c^^ntres  of  Mesopotamia  and  Ehurdistan  on  the  one  hand,  and 

^Iiose  to  the  N.E.  of  the  Himalayas  on  the  other.    In  1882,  plague 

appeared  at  the  village  of  Ouzounder6,  the  population  of  which 

lunbered  524  ;  of  these  no  less  than  259  were  attacked  and  155 

:f  them  died.    Other  villages  in  the  neighbourhood  also  suffered  ; 

t^  Hadje  Hassan,  for  example,  out  of  130  inhabitants,  63  were 

'ttacked,  and  47  died. 

In  1885,  during  January  and  February,  plague  was  prevalent  in 

^lie  neighbourhood  of  Hamadan,  and  in  April,  1889,  the  disease 

l^roke   out  in  the  Bana  and  Soudzi  Bulah  districts  of  Persian 

^Kurdistan. 

In  January,  1890,  several  villages  in  the   Mahidest  district, 

14  hours  distant  from  Eermanshah,   were  invaded  by   plague. 

'Various  accounts  were  given  of  the  cases,  some  calling  it  Oriental 

X>lagne,  others  regarding  it  as  a  virulent   typhus  fever.     But 

^•he  outbreak  was  officially  reported  as  bubonic  plague  to  the 

Slnglish  Foreign  Office.     In  one  small  village  there  were  51  cases 

«^nd  30  deaths.    In  1892,  there  were  many  fatal  plague  cases  in 

^Astarabad  and  Axdbil.    No  definite  records  of  plague  incidence 

l.n  Persia  have  been  forthcoming  during  more  recent  years.     It  has 

^o  be  borne  in  mind  that  Persia  is  not  a  country  well  supplied 

"With  railways  or  telegraphs,  and  for  this  reason   news  travels 

slowly,  or  not  at  all.    The  extensive  plague  epidemics  in  India  and 

China  have  occupied   public  attention  and  possibly  tended  to 

divert  notice  from  lesser  outbreaks  in  Persia  and  elsewhere.     In 

1898,  news  came  from  Teheran  that  Persia  was  free  from  plague. 

At  Meshed,  however,  many  persons,  amon^  whom  were  children, 

were  suffering  from  enlargement  of  the  lymphatic  glands  (?  pestis 

minor).     It  must  not  be  forgotten  that  Meshed  is  a  town  at  which 

there  is  a  continuous  gathering  of  Moslem  pilgrims  from  India, 

A^hanistan,  Baluchistan,  as  well  as  from  distant  parts  of  Persia. 

Some  critics  regarded  the  enlargement  of  the  glands,  spoken  of 

above,  as  due  to  prevalence  of  venereal  dis«^ase,t  but,  on  the  other 

hand,  the  ^t  that  many  of  the  sufferers  were  little  children  is 

against  this  view. 

*  BecueU  de  U  Comity  ConBoltatif  d^Hygi^ne  Pnbliqne,  Vol.  XI.,  p.  242. 
t  yide  report  by  Dr.  Zayitsiano,  U.S.  Sanitar  j  CommiBsioner  at  Constantinople. 
Public  Health  Beports,  January  ISth,  1899. 
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iLrp.A.No.18.  China. 

>ii  th~  Epidemiologieta  have  been  aware  for  some  time  that  in  certain 

^^Jjg*®'       localities    in    China,    particularly    in    the    mountain-Talleys    of 

nitfTierrom      Yonnan,    there    existed    endemic    centres    of    bubonic    plague. 

drlsrao^Loir.  Records  of  outbreaks  of  this  disease  can  be  traced  back  some 

50  years  or  more.    Owing,  perhaps,  to  the  hitherto  scanty  means 

of  communication  with  the  interior  of  China,  we  are  wanting  in 

definite  records  of  virulent  epidemics  of  plague  which  are  said  to 

have  ravaged  extensive  districts  in  China,  without  the  knowledge 

of  their  existence  at  the  time  coming  to  Europe. 

In  Southern  China  plague  has  broken  out  with  considerable 
regularity  during  the  last  20  ^ears;  for  example,  it  appears 
regularly  in  January  of  each  year  in  the  province  of  Kwangsi,  and 
in  the  districts  of  Lienchou  and  Leichou.  The  disease  was  re- 
ported as  occurring  from  188  L  to  1884  at  Pakhoi  {see  map),  an  open 
Chinese  port  to  the  north  of  the  Gulf  of  Tonking.  In  1889  it  was 
epidemic  at  Lungchow,  and  in  1890  it  broke  out  at  Wu-Chu  on 
the  coast  between  Pakhoi  and  Canton.  In  1891  it  appeared  at 
S^ao-Chau,  the  prefecture  adjoining  Lienchou,  in  which  Pakhoi  is 
situated.  Thousands  are  said  to  have  perished  of  the  pestilence  in 
the  towns  and  villages  round  Kao-Chau. 

Pakhoi  was  a  few  years  ago  stated,  on  good  authority,  to  be 
"  a  most  filthy  town  ;  in  hot  weather  the  streets  become  loathsome, 
and  the  stench  arising  from  fermenting  garbage  on  every  side  and 
from  stagnant  sewage  is  past  description."  More  recent  reports, 
however,  say  that  sinc6  1891  the  sanitary  condition  of  Pakhoi  has 
been  improved. 

In  1892  plague  was  epidemic  at  An-pu,  about  100  miles  east  of 
Pakhoi,  and  carried  off  a  large  number  of  the  inhabitants  during 
the  months  of  March  and  April.  The  French  missionaries,  who 
have  resided  for  many  years  in  the  district,  say  that  plague  is 
endemic  in  the  neighbourhood  of  An-pu,  and  that  the  disease 
recurs  almost  annually  in  epidemic  form  during  the  spring. 

In  1893  plague  was  again  reported  to  be  prevalent  at  Pakhoi. 
It  was  also  appearing  in  Yunnan,  more  especially  at  Mengt^z, 
in  the  south  of  the  province,  where  at  least  1,000  deaths 
occurred  in  a  population  of  about  12,000.  Plague  also  was  rife  at 
Lungchou,  and  in  many  towns  in  the  Kwang-Si  province.  There 
is  continual  commercial  communication  between  Yunnan  and 
Kwang-Si. 

In  February,  1894,  a  terrible  epidemic  of  plague  began  to 
devastate  Canton  ;  this  outbreak  reached  its  height  in  May,  and  by 
July  had  nearly  disappeared.  The  total  number  of  deaths  from 
plague  during  this  epidemic  at  Canton  cannot  be  definitely 
ascertained,  as  there  is  no  system  of  death  registration  in  operation. 
But  it  has  been  calculated  by  missionaries,  resident  in  the  locality, 
that  upwards  of  100,000  persons  out  of  an  estimated  popu- 
lation of  1,600,000  must  have  then  lost  their  lives.*  Other 
authorities  estimate  the  nun?ber  of  plague  deaths  at  60,000. 
One  reporter  bases  his  statements  on  the  fact  that  in  four  months 
no  fewer  than  90,000  coffins  were  sold  in  Canton,  75  per  cent,  of 
which  were  believed  to  have  been  for  the  burial  of  persons  dead  of 
plague. 

*  Pronst;  "Defense  de  TEurope  contre  la  Peste."  Reoneil  des  Travanx  du 
Oomlt^  ConBuUatif  d'Hygridne  PubUque  de  France,  Vol.  XXVII.,  p.  273. 
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Hong    Eong  was  attacked    in   May,   1894,   by  plague.     The  app.a.No.ii 
reported  deaths  are  stated  to  have  been  2,550,  but  this  does  not  in  q^  ^jj~ 
all  probability  represent  the  true  amount  of  the  fatality.    It  is  Diffunionof 
asserted  that  90  per  cent,  of  those  attacked  died.    The  Chinese,  as  pia^'from 
soon  as  they  felt  ill,  at  once  left  Hong  Kong  for  their  native  J^^^j^^ij^^ 
villages  on  the  mainland,  since  they  had  great  fear  of  leaving  their     ^'  "**** 
bones  upon  a  foreign  shore.     Of  a  native  population  of  about 
210,000,  it  is  said  that  80,000  left  Hong  Kong  during  May  and 
June,  many  of  them  being  already  ill,  or  developing  the  malady. 
At  one  period  during  this  exodus  there  were  as  many  as  15  deaths 
a  night  on  board  the  British  steamers  which  leave  Hong  Kong  at 
six  in  the  evening  and  arrive  at  Canton  at  six  next  morning.    All 
these  persons  were  apparently  well  when  they  walked  on  board  the 
steamer  at  Hong  Hong,  otherwise  they  would  not  have   been 
permitted  to  embark.    As  is  well  known,  serious  riots  occurred 
in    Hong   Eong  in    eonsequence    of    the   Chinese   objection  to 
Western  methods  of  isolation  and  treatment  of  the  infected  sick 
in  special  hospitals. 

At  Canton,  as  well  as  at  Hong  Kong,  in  1894,  the  appearance 
of  plague  was  preceded  by  a  remarkable  mortality  among  rats. 
Indeed,  in  some  parts  of  China  plague  is  spoken  of  as  ^^the  rat 
disease.**  The  superstitious  Chinamen  regarded  these  animals  as 
the  messengers  of  the  devil,  and  endeavoured  to  drive  them  away. 
In  certain  quarters  of  Hong  Kong  as  many  as  20,000  dead  rats  were 
collected  in  a  short  space  of  time,  1,500  being  obtained  alone  from 
one  street.  The  1894  outbreak  in  Hong  Kong  gradually  subsided 
in  July  and  August.  The  outbreak  had  appeared  in  the  cool 
season,  when  the  houses  of  the  Chinese  are  much  more  over- 
crowded than  they  are  in  the  hot  season.  The  malady  prevailed 
most  in  the  districts  inhabited  by  the  poorest  classes  of  Chinese, 
among  whom  bad  hygienic  conditions  were  common. 

There  can  be  little  doubt  but  that  the  plague  infection  was 
brought  to  Hong  Kong  from  Canton  or  Pakhoi,  probably  by 
ships  during  the  ordinary  operations  of  commercial  intercourse. 
Dr.  Wilm,*  in  a  report  upon  this  outbreak,  mentions  as  carriers  of 
contagion  (I)  persons  arriving  in  Hong  Kong  suffering  from 
plague  in  the  early  stages  ;  (2)  articles  of  clothing  contaminated 
by   faacal  matter,  urine,   or   expectoration    of    plague    patients ; 

(3)  rats,  mice,  or  even  pigs  coming  from  plague  infected  places ; 

(4)  flies  were  also  regarded  as  carriers  of  the  disease  from 
one  infected  house  to  another.  Other  observers  have  drawn 
attention  since  then  to  fleas  and  bugs  as  probable  conveyors  and 
inocalators  of  contagion  from  the  infected  to  the  healthy. 
Dr.  Wilm  gives  it  as  his  opinion  that  plague  bacilli  may  be  taken 
into  the  system  with  food,  and  he  adds  that  food  of  various  kinds, 
and  fruit,  brought  from  markets  and  places  which  were  in  a  most 
filthy  condition,  were  habitually  hawked  about  the  poorer  streets, 
and  he  believed  they  had  helped  to  diffuse  the  disease. t 

*  Report  on  the  epidemic  of  bubonic  plague  in  Hong  Eong,  by  Staff -Surgeon 
Wihn,  M.D.,  of  the  Imperial  German  Navy. 

t  The  Bombay  Plague  Resettrch  Committee  state  that  there  was  no  autopey 
which  went  to  show  that  the  plague  bacillus  had  reached  the  stomach  or  intes- 
tines In  food,  and  had  thence  infected  the  messenteric  glands.  The  German, 
Russian,  and  Austrian  Plague  Commissions  confirm  this  view  that  plague  is  not 
spread  by  means  of  articles  of  food  among  human  beings,  though  rats  are 
readily  iiLfeoted  by  feeding  them  with  food  purposely  mixed  with  plague  cultures. 

2862  Q  "^ 
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After  a  period  of  six  months  apparent  freedom  from  plne:ne  tlie 
malady  re-appeared  in  Hong  Koug  in  1895.  Cases  b^n  to  be 
heard  of  in  April,  bnt  the  disease  did  not  on  this  occasion  aasnnu 
epidemic  proportions.     Only  44  cases  were  officially  reported. 

Places  in  the  vicinity  of  Hong  Kong  were  also  invaded  in 
1895.  In  November  and  December  cases  were  reported  from 
Canton,  Fatsham,  Sheklang,  Fnngkan  and  elsewhere.  There 
was  also  an  ontbreak  at  Amoy  in  1895,  bat  no  details  have  been 
given  showing  its  extent. 

Foochow  also  suffered,  as  well  as  the  native  villages  sitnated 
on  the  island  of  Nantai. 

Swatow,  whore  a  few  cases  had  been  heard  of  in  1894,  was  also 
invaded  by  plague  in  1895, 

From  April  to  June,  1895.  this  disease  cansed  considerable  havoc 
among  the  Chinese  popnlation  of  the  Fortngaese  Colony  of  Idacso. 
Dr.  Da  Silva,*  the  Chief  Medical  OfBcor  to  the  Colony,  reports  that 
2,592  deaths  from  plagne  occurred  in  1895,  of  whom  2,559  were 
Chines. 

Dnring  1895  plagne  re-appeared  at  Mengtsz,  in  Ynnnan,  near 
the  borders  of  Tonkin?.  It  is  estimated  that  between  1,200  and 
1,500  persons  lost  their  lives  in  the  outbreak.  Early  in  the  same 
year  (1895)  plagne  made  its  appearance  in  the  juuk-portof  Pochin, 
which  is  about  20  miles  distant  from  Hoihow  (Kiung-chow). 
For  about  hve  months  the  malady  raged  in  Hoihow,  and  in  the 
adjacent  villages.  It  is  estimated  that  3,000  persons  died  of 
plague  daring  the  epidemic  out  of  a  population  of  30,000. 
From  Hoihow  an  infected  person  carried  the  disease  to  Kiang- 
chow,  where,  however,  only  30  cases  resulted  at  the  time.  But 
early  in  January,  1896,  plagae  became  epidemic  at  Kiungchow, 
where  it  is  stated  that  "  people  died  in  great  numbera  " ;  bat  no 
details  are  given  in  the  official  reports. 

In  the  spring  of  1896  plagae  appeared  in  the  town  of  Gh'ao- 
yang,  whence  it  spread  to  neighbouring  villages.  The  epidemic 
raged  with  great  virulence  dnring  April  and  May,  grodnally 
subsiding  in  June,  and  by  the  middle  of  Jnly  the  ontbreak  had 
all  but  disappeared.  A  modest  estimate  of  the  plagae  mortality 
in  Ch'ao-yang  would  be  2,000  deaths.  At  Haim€n,  at  least  1,200 
persons  died  of  plague. 

Hong  Cong,  early  in  1896,  ^ain  suffered  from  a  plagne 
outbreak,  which  reached  its  height  at  the  end  of  May,  tiiongh 
cases  continued  to  be  reported  np  to  November  ;  1,204  cases  were 
notified  dnring  the  year,  and  of  these  1,078  proved  fatal,  a  case 
mortality  of  89-5  per  cent,  A  considerable  nnmber  of  cases 
occurred  npon  the  native  boats  in  the  harbonr.  The  distribntion 
of  the  cases  in  Hong  Kong  throughout  the  year  i<i  given  In  the 
subjoined  Table. 
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Plague  also  reappeared  in  Canton  in  1896.  Some  sporadic  afp.a. 
cases  were  reported  in  January,  in  April  the  disease  had  onth^ 
assTuned  epidemic  proportions,  and  in  May  it  began  to  abate.  No  §^^<^i 
details  as  to  the  probable  number  of  cases  are  obtainable.  Amoy  Pteae  £ 
was  also  invaded  by  plague  in  May,  and  Swatow  in  June,  but  in  J^^^ 
the  latter  place  the  cases  were  never  in  sufficient  numbers  to 
amount  to  an  epidemic. 

In  April,  1897,  the  Portuguese  settlements  of  Lappa  and 
Macao  suffered  from  plague.  The  first  case  was  observed  in 
March,  at  Macao,  in  the  person  of  a  Sister  of  Mercy,  and  this  case 
vras  followed  by  a  number  of  others  in  the  Convent  to  which 
Bhe  belonged.  The  outbreak  in  Macao  lasted  till  June.  The  full 
records  of  this  epidemic  are  not  available.  Dr.  Da  Silva,*  who 
reported  upon  it,  does  not  give  the  total  number  of  cases  and 
^ieaths,  but  he  gives  a  table  showing  that  in  the  three  months, 
^pril,  May^and  June,  251  deaths  occurred  from  plague,  and  of  these, 
13  were  among  inmates  of  the  Convent  of  the  Sisters  of  Mercy. 

During  1897  plague  reappeared  at  Amoy,  where  in  June  it  was 

stated  upon  the  authority  of  the  Chinese  interpreter  of  the  United 

States  Consulate,  that  as  many  as  100  cases  were  occurring  daily. 

Swatow  and  Foochow  also  suffered  from  epidemic  plague  during 

i,he  year,  but  no  statistical  information  is  available  as  to  amount 

and  fatality  of  the  disease.    At  the  beginning  of  May  plague 

l)roke  out  on  the  frontier  of  Kwangsi   in   four  villages,  three 

kilometres  south  of  Biha,  in  Tonking.    There  was  a  reported 

occurrence  of  plague  in  several  Chinese  villages  near  the  French 

frontier  about  the  same  time.    A  marked  mortality  among  rats 

preceded  this  outbreak,  as  has  been  observed  elsewhere. 

At  Hong  Kong,  in  1897,  scattered  cases  of  plague  were  observed, 
but  the  disease  did  not  assume  epidemic  proportionB,  only  17  cases 
having  been  ofQcially  reported.  These  were  said  to  Imve  been 
imported  from  the  mainLand.  But  in  the  first  quarter  of  1898  the 
malady  again  began  to  prevail,  and  continued  till  the  end  of  June. 
The  total  number  of  cases  ofBcially  reported  numbered  1,315,  of 
which  1,160  proved  fatal,  a  case-mortality  of  88*2  per  cent.  During 
the  first  quarter  of  the  year  213  cases  came  under  observation,  and 
during  the  second  quarter  1,094  cases ;  while  in  the  third  quarter 
only  8  cases  were  reported.  Of  the  total  1,315  cases  1,240  were 
Chinese,  and  of  these  1,111  died,  a  mortality  of  89*6  per  cent.,  while 
of  75  non-Chinese  49  died,  a  mortality  of  65*3  per  cent.  Certain 
Tillages  on  the  mainland  also  suffered  from  plague  during  1898. 
At  the  close  of  the  year  sporadic  cases  were  again  reported  from 
Hong  Kong,  and  1899  unfortunately  saw  a  recrudescence  there 
of  the  disease. 

In  1898  there  was  again  a  serious  outbreak  at  Amoy,  but,  owing 
to  the  fact  that  the  Chinese  Authorities  collected  no  statistics  upon 
the  subject,  no  figures  can  be  quoted  showing  the  extent  of  the 
epidemic.  This  is  said  to  have  prevailed  from  May  to  September, 
the  maximum  being  reached  in  July.  The  disease  was  confined  to 
natives,  the  foreign  community  entirely  escaping  infection.  In 
some  of  the  towns  and  villages  near  Amoy  plague  also  prevailed, 
and  caused  considerable  mortality. 

*  Medioal  Beports  of  the  Chinese  Imperial  Maritime  Coitoms. 
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p.A.Kai&       During  the  Urst  half  of  1S98  plague  ^ns  rife  in  pviB  of  the 

^  Consular  district  of  Swatow,  more  especiallj  in  the  city  of  Ch'io 

■flggiof       Yang.      Daring  April  and   Maj  it  appeared  in    acme   ol  the 

rmtnm      villages  near  Ch^aochow  Fa,  and  in  the  imn^^ate  ricinicr.  of 

g^^^^   Swa:ovv.     By  the  middle  of  July  it  had  praetically  disappeared. 

The  ooearrenee  of  plagae  in  the  Swatow  disuiec  was  report«*d  by 

the  British  CoosuU  but  no  statistics  as  to  the  ntunber  of  attacb 

and  deaths  have  been  transmitted  np  to  the  present. 

Plagae  ou: breaks  wer«  also  reporte*!  frooD  Annazn  in  Jtme  and 
Jaly  ISl^8,  and  eases  continued  to  occur  up  to  XoTember.    The 
infection  is  stated  to  hare  been  carried  to  AnitAiti  by  Cbinefle 
Junks^  trading  from  Cinton  and  Hainam      The  first  cases  occuired 
in  March,  at  Culao,  where  the  Junks  were  in  the  habit  of  calling 
for  the  piupos^cr  of  purchasing  pork.    Culao  is  situated  <m  one 
side  of  an  estuary,  on  the  other  side  of  which  is  the  Institute 
of    Dr.    Yersin«    whose    name    is  well    known    in    aSBOciatioD 
with  the  preparation  of  a  serum  for  the  cune^of  plague.     It  wa^ 
at  first  alleged  that  the  plague  infecdon  hfti  been  imroduced  into 
the  neighbourh^O'J  from  Dr.  Yersin's  laboratory.*  as  at  Tienna 
(.^>^  ^lage      \,  but  this  was  completer  dispfOTed  upon  inTeed- 
gation.      The  chief    centres    of    infectioii    wriv   Xvoag^Huan, 
Phuong  Cin  and  Xhatrang.    The  complete  netums  of  recorded 
cases  arv  n<>t  giveo.   but   Dr.  Yersin   reports  that   of  Jt  cases 
observed  bT  him  ^3  died.    Of  the  72  cases.  33  wer^  treated  h\ 
the  derum  method,  and  of  ihes»e  1 4 died, a  m«(«talitT  of  At  percent. 
The  epkiemic  was  arrat^ed  by  bumio^  the  infeicted  and  adjoining 
hou:$i(^     in  the  infected  cone  an  antecedent  mortality  among  rats 
had  been  obserred. 

3ioYiXf*li^  : — :^n4?e  1S;^S  bubonic  plt^ru^  has  appeared  year  by 
Tt^sar  in  iho  vall<-y  of  S(v-3en~ki>  j^cc  Selenca  u  which  lie«  in  the 
monntain  rAnjjt-  on  lie-  eastern  Wirier  of  ihe  xrr^rttt  Moi^rolian 
l^lat^^n.  Thf  di:MTici  knit^Ti  Wt  \*t  inff^Jiei  is  cadlel  Tonng-Kia- 
V u>r-rs5e^  ani  is  stated  lo  be  •*abc»iii  \t  ia^n?  ride  fTv»m  Pekin." 
Tho  di^^mci  is  sparsely  populat^i  by  a  peojpie  w^o  ori^nally 
came  fTyMn  the  province  of  Chanx^T<wur^  on  the  fnmcier  of 
Mati^^hnria.  LabcoiTers  from  this  ptrovince  o^ca?aonaily  go  to 
So-leH'ko  Valley  to  assisx  in  a^rricnltural  w^cw^  and  ii  is  belieTed 
xhm  yOapie  ^^-as  earned  there  from  Ch£nj?>Tong;  which  has  trade 
oommTinicaiJr^Ti  alon^  its  cojjsa,  >»y  means  of  ^lippdng  with  Amoy, 
Oant<%n^  aTi«i  oth<^  fv»nihem  Chinese  ports  whei*  piagne  bjs  be« 
oco>^rrin^  for  a  nnTnT>«r  of  years, 

Tho  *|v»«'>pl^  of  th.'-  Toxln^lwiA-Ynf^Tee  discn«  lire  in  mnd  hvtsv. 
Tun  V-r  iiTifAv,%nrftMo  <N%ndit.ioTis  of  dirt^  oveircTowdiMr  and  waat  of 
v<-^nt ilaii^m.  Pr.  M^i^aon.l"  ^'ho  visiied  ihe  locality  in  1897, 
«i>>  thftt  tho  Tna>">r:ty  of  thf  inhabitants  do  not  w:a^  tlies&MlTvs 
on.'*f»  a  v^r.  ^an,  ho  saA^s.  is  a  thinxr  absolntolT  nnkiftown 
amr»nc  tho  p«-*r»pl<^.  Thoir  <"]othes.  which  are  caked  with  dirt,  are 
^Y.rn  \'\\\  \hi\  fall  u.  pj^'»c-'s.  The  houses  have  no  closet  ftccom- 
Tn<vljinon,  the  onstom  Uoinp  todeftecate  in  the  open  an% Bear  to  the 
hnr^s.  Wht'Ti  plafrno  broaks  <m\  in  a  &mily,  tise  «€3c  permn 
remfiins  in  the  li^in?  apartTnont  common  t-o  the  re^  of  tiie  inaottlea. 


.loTT'Tin';   «V  ]'Tir<t.?t-!t    P»>~  Mi"^. 


Patients  saffermg  from  the  pneumonic  form  of  pla^e  expectorate  ap».  ▲.  Ha  it. 
upon  the  walls  or  floor,  or  when  they  become  w^^ker,  upon  the  qb  the 
pillows  or  bed  covering.    Sometimes  the  relatiTes  remoTe  the  ^!^^^ 
spntnm  from  the  safferers  lips  by  means  of  their  fingers,  which  nine  tnm 
are  wiped  upon  their  clothing,  and  neither  washed  nor  cleansed  JJ^i^SfLow 
in  any  way.    Under  snch  conditions  it  is  not  snrprising  that 
multiple  cases  in  6tmilies  are  common,  and  that  the  type  of  the 
disease  is  usually  of  a  severe  kind.    During  periods  of  epidemic 
prevalence  of  plague  it  is  stated  that  the  dead  are  not  buried, 
bat  are  thrown  down  a  neighbouring  ravine,  where  the  corpses 
are   devoured  at  night    by  wolves.    No  precise  records  as  to 
numbers   of   attacks  and    deaths   are  obtainable,  but    in  1896 
Dr.  Matignon  heard  of  at  least  160  fatal  cases,  occurring  in  ten 
small  villages.    In  1897,  seven  villages  suffered,  but  the  number 
of  cases  is  not  known. 

Towards  the  end  of  1898,  news  reached  St.  Petersburg,  through 

a   Russian  doctor,  that  plague  was  prevalent  in  the  So-len-ko 

valley.    The  Russian  reporter  said  he  had  seen  30  persons  ill  of 

pla^pie  during  his  visit  to  the  valley.    They  were  living  in  abject 

misery,  among  filthy  surroundings.    In  addition  to  the  cases 

xnrhich  the  Russian  doctor  himself  saw,  there  had  been,  he  stated, 

WL  considerable  amount  of  the  disease  in  the  district,  attended 

"«vith  a  heavy  mortality. 

Japan. 

The  information  from  Japan  as  to  plague  is  not  very  definite ; 

^ut  it  is  known  that  isolated  cases  were  imported  into  Japanese 

:S>orts  by   ships  from  Hong  Kong  and  other  infected  Chinese 

^z^ntres  during  and  after  the  outbreaks  of  1894.    The  disease, 

'xiotwitbstanding  these  repeated  importations,  does  not  appear  to 

Iiave  hitherto  secured  any  foothold  in  Japan  itself.    The  island  of 

^Formosa,  however,  was  the  chief  place  that  suffered. 

Formosa  : — In  July,  1896,  bubonic  plague  was  reported  to  have 
appeared  at  Anpei,  where  43  cases  came  under  observation. 
Later  in  the  year,  other  localities  became  infected  by  the  disease. 

Plague  was  officially  declared  in  the  town  of  Taihoku  on 
October  28th,  1896,  and  the  Japanese  Government  despatched  a 
Commission  of  medical  men,  including  Professor  Ogato,  of  the 
University  of  Tokio,  to  investigate  the  outbreak.  In  the  town 
of  Taihoku  and  in  the  adjoining  districts  of  Eirtmg  and  Tamsui, 
from  November  28th  to  December  31st,  132  cases  were  recorded. 
The  mortality  among  the  recognised  attacks  was  56*1  per  cent. 
Previous  to  the  recognition  of  the  disease,  there  had  been  a  fatal 
prevalence  of  illness  characterised  by  fever,  which  was  regarded 
as  ^  virulent  malaria  "  by  the  local  Chinese  and  Japanese  medical 
practitioners.  Such  cases  were  known  to  have  occurred  from 
June,  1896,  up  to  November,  when  plague  was  at  last  recognised. 
These  earlier  cases  are  now  regarded  as  having  been  true  bubonic 
plague.  It  is  believed  that  the  infection  was  brought  to  Taihoku 
from  Anpei,  which  has  trade  communications  with  southern 
Chinese  ports.  About  the  time  of  the  Taihoku  outbreak,  a 
considerable  mortality  among  rats  and  mice  had  been  observed 
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APP.  A.  No  there.  Sabseqaently  it  was  proved  by  bacteriological  examina* 
On  th~  *^^^  *^*^  these  animals  had  died  from  bubonic  plague.     Professor 

Diffotionof  Ogato  states  that  he,  as  well  as  other  medical  men,  picked  up  dead 
pSSw'rom'  rats  in  the  public  streets,  and  he  was  able  to  afl&rm  after  examina- 
1879  to  1898;  by  tion  that  they  had  been  suffering  from  plague.  Some  dead  rats 
Dr.  Bruce  Low.  ^^^^  gg^^  iq  j^jj^  wrapped    up  in   newspapers,  and  when  the 

parcels  were  opened  the  bodies  of  the  rats  which  had  died  of 
plague  were  found  to  be  infested  by  fleas.  He  therefore  believes 
that  there  is  a  danger  of  plague  infection  being  transferred  by 
fleas  from  plague  stricken  rats  to  human  beings.* 

The  actual  numbers  of  cases  and  deaths  which  occnrred  in 
Formosa,  from  July  to  December  1896,  are  not  forthcoming, 
but  they  are  stated  to  have  been  considerable.  Plague  con- 
tinued to  occur  in  Formosa  in  the  early  months  of  1897, 
the  number  of  reported  plague  attacks  from  January  to  July 
being  given  as  541,  and  the  deaths  as  418.  But  an  authority 
resident  in  the  island  says  that  these  numbers  ought  to 
have  been  doubled  to  arrive  at  an  approximation  of  the  actual 
incidence  of  the  disease.  Towards  the  latter  part  of  the  year 
the  outbreak  seems  to  have  subsided,  but  it  reappeared  with 
increased  severity  in  1898.  The  cases  during  1898  were  almost 
exclusively  confined  to  the  shipping  ports  of  Taipeh,  Tainan, 
and  Taiwan.  In  Taiwan,  with  a  population  of  about  135,000,  the 
epidemic  reached  its  height  towards  the  beginning  of  May; 
in  the  three  weeks  ended  May  19th,  no  fewer  than  2,225$ 
persons  were  attacked,  of  whom  1^421  died,  a  fatality  of 
63'9  per  cent.  The  outbreak  subsided  in  June,  and  seemed 
to  disappear  during  the  autumn  months,  but  on  December  25th, 
10  fresh  cases,  two  of  them  fatal,  were  officially  reported.  In  the 
first  quarter  of  1899  plague  was  found  to  be  epidemic  in  Tainan, 
683  cases  having  been  reported,  with  477  deaths. 

INDIA. 

It  is  asserted  by  Indian  medical  authorities  that  plague,  under 
the  name  of  "  Jfa/iamar/,"  is  endemic  in  the  districts  of  Kumaon 
and  Oarhwal,  situated  on  the  south  western  slopes  of  the 
Himalayas,  on  the  frontiers  of  India  and  Thibet.  A  form  of 
plague  was  epidemic  at  Pali,  in  Rajputana,  in  1836-37,  and  this 
is  usually  referred  to  as  the  "Pali  Plague,"  which  is  believed 
also  to  have  been  true  Bubonic  plague. 

Some  contend  that "  Mahamain  "  is  imported  from  time  to  time 
from  Thibet  into  Kumaon  and  Garhwal,  and  is  not,  strictly  speak- 
ing, endemic  in  these  districts.  This  "  Mahamarij'  or  *' Indian 
Plague,"  which  is  said  by  those  M/ho  have  had  opportunities  of 
studying  it,  to  be  identical  with  the  Bubonic  plague  of  late  years 
so  prevalent  in  India,  has  broken  out  frequently  in  the  above 
localities  during  the  last  20  or  30  years.  Such  outbreaks  were 
reported  in  1884, 1886, 1887, 1888, 1891, 1893, 1894,  and  1897.  All 
these  reported  outbreaks  were  on  a  comparatively  small  scale. 
For  example,  the  most  recent  outbreak,  which  occurred  in  1897, 

•  "  TJeber  die  Pestepidemie  in  Formosa,"  by  Professor  Offato,  Centralblatt  far 
Baot«riologie,  *o.,  Vol.  XXI.,  p.  769. 


at  a  small  and  remote  village  among  the  hills,  20  miles  from 
Kedarnath,  comprised  only  17  fatal  cases,  and  the  disease  did 
not  spread  beyond  the  village  first  attacked.  This ''  Himalayan 
Plague  "  had,  apparently,  no  connection  with  the  recent  outbreak 
of  plague  in  western  India,  which  began  in  September  1896  at 
Bombay. 

The  City  of  Bombay  was  declared  to  be  infected  by  Bubonic 
plague  on   September  23rd,  1896.    From  reliable  sources,  it  is 
stated  that  fatal  cases  of  the  disease  were  recognised  there  during 
August,  and  it  is  further  alleged  that  cases  of  fever  with  glandular 
swellings  occurred  during  the  summer   months   of   1896,  and, 
according  to  the  testimony  of  some,  had  even  been  noticed  in 
previous  years.  From  Bombay  the  disease  spread  rapidly  during  the 
last  three  months  of  1896  throughout  the  Presidency  of  Bombay. 
During  December  a  few  suspicious  cases  were  observed  in  Calcutta, 
the  first  being  a  traveller  from  Bombay ;  and  at  the  end  of  the 
year  cases  were  imported  into  Rajputana,  but  no  epidemic  then 
followed.    During  1897  plague  continued  to  prevail  in  Bombay 
City  and  Presidency,  and  extension  of  the  epidemic  took  place  to 
Bomo  of  the  native  states  in  Central  and  Southern  India.    Cases 
3iBO  occurred  in  the  Hardwar  Union  Municipality  in  the  North- 
'West   Provinces,  but  the  malady  did  not  spread  \ery   widely, 
^liongh  it  lingered  on  till  December.     In  February  plague  appeared 
1.11  the  Jullundur  district  in  the  Punjaub.    A  few  imported  cases 
^%vere  also  reported  from  Madras.    In  1898  the  disease  continued 
^n  Bombay  City  and  in  the  Presidency.    Cases,  too,  were  reported 
£roni    the    North-West    Provinces,    the    Punjaub,    the    Central 
HVovinces,  the  native  states  of  Hyderabad  and  Mysore,  and  in  the 
unties  of  Madras  and  Calcutta,  as  well  as  in  parts  of  the  Presi- 
dencies of  Bengal  and  Madras. 

At  the  beginning  of  1899  plague  was  still  epidemic  in  Bombay, 

smd  was  increasing  in  Bengal  and  Calcutta,   though    declining 

elsewhere.     It  is  estimated  that  from  September  1896  to  January 

11899  more  than  250,000  persons  died  of  plague  in  India.    This 

^number  is  probably  below  the  truth,  since  cases  and  deaths  wwre 

<iommonly  concealed  from  the  authorities  in  many  places,  and, 

iDioreover,  the  registration  of  deaths  is  defective  throughout  most 

of  India. 
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The  City  of  Bombay. 

How  the  infection  was  brought  to  Bombay  in  the  first  instance 
is  still  unascertained.  Several  theories  have  been  advanced,  the 
more  important  being  as  follows  : — 

1.  The  disease  may  have  been  brought  to  Bombay  by  sea  from 
Hong  Kong,  or  from  some  other  infected  port  in  Southern  China, 
where  plague  had  been  epidemic  for  some  years  previous  to  1896. 

2.  It  may  have  been  conveyed  from  the  Persian  Gulf,  the 
disease  being  endemic  in  Mesopotamia,  and  there  being  continual 
C3mmunication  by  shipping  between  the  ports  in  the  Persian  Gulf 
and  Bombay. 

3.  The  infection  may  have  been  carried  from  the  Eamaon  and 
Osurhwal  hills  to  Bombay  by  pilgrims.  In  support  of  this  last 
theory  it  is  affirmed  that  in  May,  June  and  July  of  1896  a  large 
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On  the 
Bifluvioii  of 
Bnbonio 
FUtfnefrom 
1879tol806j  by 
Dr.  Brace  Low. 


Afp.  A.  Na  1&   under  conditions  of  warmtli,  moisture,  and  darkness.    It  is  eyident 

that  in  the  winter  months  all  these  conditions  are  to  be  found  in 
the  small,  overcrowded  filthy  rooms  of  the  lower  class  population 
of  Bombay. 

The  chawls,  or  tenements,  are  high  buildings,  sometimes  of 
seven  storeys,  and  each  shelters  as  many  as  500  to  1,000  individuals. 
These  tenements  are  crowded,  too,  upon  area.  It  is  stated  that  70 
per  cent  of  the  people  of  Bombay  live  in  such  tenements.  The 
sub-soil  of  the  city  is  sodden  with  sewage,  and  many  of  the  drains 
are  choked.  Basements  of  houses  are  damp,  and  in  the  wet 
season  the  cellars  are  flooded.  From  the  table  on  page  it  will 
be  seen  that  in  Bombay  the  first  epidemic,  which  reached  its 
height  in  February,  was  practically  over  in  June,  1897.  The 
number  of  plague  deaths  recorded  during  the  period,  September 
1896,  to  the  beginning  of  June  1897,  was  11,577,  and  the  reported 
attacks  13,823.     These  numbers  are  probably  far  below  the  truth. 

With  the  subsidence  of  the  epidemic  in  June  1897,  public 
confidence  began  to  return,  and  those  who  had  fled  in  panic  early 
in  the  year  flocked  back  to  their  homes  in  the  City. 

During  1897  famine  existed  in  the  Bombay  Presidency,  and  in 
the  summer  months  many  starving  families  came  to  Bombay. 
In  August  cholera  broke  out,  and  220  deaths  from  it  were  recorded 
during  the  first  seven  days  of  the  month.  Relapsing  fever  also 
appeared,  and  ultimately  became  epidemic.  "  The  lowest  number 
of  plague  cases  and  deaths  recorded  in  any  month  in  Bombay 
during  1897  was  in  July.  The  following  table  gives  the  gradu^ 
development  of  the  second  epidemic  in  the  City  : — 
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124 
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290 
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4498 


4709 
4973 


2872 
2171 


7 
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It  will  be  seen  that  in  January  and  again  in  March  the 
recorded  number  of  plague  deaths  is  given  as  in  excess  of  the 
number  of  reported  plague  cases. 

The  curve  of  this  second  epidemic  follows  that  of  the  first  as 
regards  the  period  of  the  year  in  which  it  began,  reached  ita 
height,  and  subsided.  The  complete  figures  as  to  the  cases  during 
the  last  two  months  of  the  second  epidemic  have  not  been 
obtained.  It  appears,  however,  that  more  than  17,000  persons 
were  reported  as  having  been  attacked,  and  no  fewer  than  16,606 
were  certified  as  having  died  from  plague  between  July,  1897,  and 
the  end  of  June,  1898.  This  second  outbreak,  therefore,  it  will  be 
seen,  was  on  a  more  serious  scale  than  the  first. 

The  third  epidemic,  which  extended  into  the  spring  of  1899, 
occurred  practically  in  the  same  months  of  the  year  as  the  first 
and  second  epidemics,  and  reached  its  maximum  in  March. 
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table  BhowB  the  number  of  ascertained  plagne  apt.  a.  No.  is. 
ig  the  third  epidemic  : —  q^  ^jj~ 

-^-^-^    DiffoBionoC 
Bubonlo 

Total  from  HSP»52™^ 
No,     1898,  JSteiJS: 
to  June, 
1899. 


1898. 


Nov.     Dec, 


.1899. 


Jan. 


Feb. 


Mar. 


April. 


May. 


Jnne. 


198 


388 


1678 


3046 


4262 


2856  !  1092 


249 


18,768 


isidence  of  the  epidemic  in  each  of  the  three  outbreaks 
coincided  with  the  advent  of  the  rainy  season.  The 
ying  chart,  for  which  I  am  indebted  to  Dr.  A.  H.  Smee, 
e  weekly  plague  mortality  from  December,  1896,  to 
9,  together  with  the  recorded  data  of  rainfall  and 
The  weekly  number  of  plague  deaths  in  this  chart  is 
m  the  Weekly  Return  of  the  Registrar-General.  The 
are  no  doubt  understated,  but  such  error  is  probably 
hroughout,and  need  not,  therefore,  affect  the  comparison, 
asures  at  first  employed  in  dealing  with  the  outbreak  were 
ral  character.    They  included  the  closing  of  insanitary 

the  abatement  of  overcrowding,  the  evacuation  of 
while  disinfection  and  cleansing  were  carried  on,  and 
washing  of  dirty  houses.  Early  in  March,  1897,  a 
»mmittee  was  appointed,  under  General  Gatacre,  to  take 
38  for  suppressing  the  epidemic.  It  was  found  necessary 
special  efforts  for  the  discovery  of  cases,  and  for  the 
3f  all  those  attacked    to   isolation   hospitals,  together 

segregation  for  a  time  of  those  who  had  been  in 
dth  the  sick.  Considerable  opposition  of  a  fanatical 
)  met  with  in  carrying  out  these  measures.  Both 
^dans  and  Hindus  objected  to  isolation  of  their  sick,  and 
ith  intense  indignation  any  attempt  to  intrude  upon  the 

their  homes  by  the  house-to-house  visitors.  The  Moham- 
Lowed  active  opposition,  and  in  public  meetings  urged 
preferable  to  isolation.  As  showing  the  popular  feeling 
«pital  treatment  it  may  be  mentioned  that  on  several 
mobs  threatened  to  demolish  the  hospital  buildings.  On 
ions  a  mob  of  mill  hands  threatened  to  wreck  one  of  the 
and  had  to  be  dispersed  by  the  police.  The  PUgue 
e  issued  a  document  explaining  the  objects  of  isola- 

and  replying  to  the  mi&representations  that  had  been 
.  After  this,  active  opposition  became  less  marked,  and 
littee  carried  out  a  very  elaborate  system  of  preventive 

by  aid  of  European  officers  and  native  soldiers.  The 
divided  into  10  districts,  each  with  a  medic  «1  ofifieer, 
il  steps  were  taken  to  detect  cases  of  plague  and  remove 
ublic  or  private  hospitals,  the  latter  being  provided  by  the 
sects  for  their  own  people.  Fifteen  Government  hospitals 
al  of  680  beds  were  opened,  and  29  private  hospitals  for 
ects  and  castes  were  established  throughout  the  city. 
»sal  of  corpses,  and'the  disinfection  of  houses  and  articles 
g,  etc.,  were  carefully  attended  to.  General  measures  for 
I  the  sanitary  condition  of  the  city  were  also  adopted, 
abay  is  the  principal  port  of  entry  and  departure  for 
9  travelling  to  and  from.  India,  it  was  necessary  to  ^t^n^tlX. 


KitL   diflhttton  of  plugXM  hr  jiMinTigfiip  -whmiSbBr  cm  liiair  ipsjAxo^ 
BoiabuT  to  oth^r  Tudian  difnricif  or  learinp  liie  eoimtrTbT^ 
^       Msapon.     A  (^T-coexn  of  thU^wbt  inspection  'wbf  asffuoB^  <m  tke 
Greai  Indiuu  Penizifmlii  and  East  Indian  BailirBTB. 

Wii^n  plaroe  (subRided  in  Bombay,  ir  ^vrBs  found  MwoBify 
to  pn.tvlde  fur  in«j»^fCt-ion  of  all  permmfi  foitcsniig:  Banhiy 
by  IdXid  from  inftici.t^d  disrricifi  ontsidft.  The  mlcB  ifBoed  for  tib 
pr:  uripaj  iiit^pecriciu  Hiatjc»ns  in  Bombay  prorid'ed  that  the  tnia 
tsLouid  be*  d^t:;iDed  tiU  the  Medical  Officer  oerti^ed  tJot  all 
perfiont;  Txavellinjp  by  the  train  "were  f'^ee  from  plagve.  Tkt 
MbdlcraJ  Ofiicers  u-ere  authorised  to  detain  0iispicioiisciMBa,MiB«Q 
a«  xhfj^  actaally  attacked,  and  to  keep  lihem  under  ftoaiaiMa 
for  a  lime.  Hoepitdl  accommodation  irae  provided  dow  to  tiie 
Biationei.  and  aleo  fieparai<e  camps  for  suspected  ca9f«.  Far  tke 
elimination  of  female  paaaengera,  female  doeson  or  iniafll 
nurses  irere  appointed.  Dirty  clothing  and  articles  belieffed  tobe 
infected  were  didnfected.  Measures  were  also  taken  for  the 
disinfection  of  railway  carria^res. 

Arrangements  were  also  m^de  for  inspecting  penKms  entering 
or  leaving  Bombay  by  road  or  by  river.  Kative  naft  mn 
brotigbt  with  some  difficulty  under  inspection.  Tbey  oflen 
carried  passengers  who  had  come  from  infected  places,  or  who 
were  leaving  Bombay  when  the  epidemic  was  raging. 

The  proper  medical  examination  of  passengers  leaving  Bomhar, 
on  board  ship,  was  also  held  to  be  a  matter  of  ccmsidenhle 
imf>ortance  to  Europe. 

During  18%  the  number  of  vessels  inspected  was  570,  and  ths 
number  disinfect^  59.  Only  two  plague  cases  were  found  tm 
board  vessels  during  the  last  three  months  of  1896. 

T>uring  1897,  CO  vessels  entered  the  harbour  having  on  bond 
cases  of  suspicious  illness,  65  of  which  ultimately  proved  to  be 
cases  of  plague  after  the  patients  had  been  sent  to  hospital  for 
ol>seryation.  Eleven  other  vessels  with  14  ftilly  developed  plague 
cases  on  l>oard  also  arrived.  These  71  vessels  came  from  ports  In 
proximity  to  Bombay.  With  regard  to  outward  bound  vesselSi 
up  to  February  6th,  1897,  only  those  sailing  for  Enropean 
or  other  ports  where  inspection  and  other  restrictions  are  imposed 
were  inspecte<l ;  but  subsequent  to  this  date  all  vessels  were 
examined  before  leaving  port. 

From  the  report  of  the  acting  Port  Medical  Officer  (2^jor 
Crimmin,  V.C,  I.M.S.)  I  have  taken  the  following  figures  as 
regards  the  vessels  which  left  or  entered  Bombay  harbour : — 

Table  giving  a  Suhhary  of  the  Shipping  and  of  the  Plagui 
Caheb  Discovered  on  Vessels  Entering  or  Leaving 
Bombay  Habour  during  1897. 


VetseU,  inolading  Native 
Graft. 

Number 
of  Vessels 
Inspected. 

Number  of 
Persons 

Inspected, 
including 
the  Crew. 

Number 

of 
Vessels 
Disin- 
fected. 

Number 
of  Pezvona 
Rejected 
or  Segre- 
gated. 

Nnmbar 

of 
PerBOOf 

with 
Plague. 

Entered  the  harbour 

Left  the  harbour 

In  harbour  during  the  year 

82,187 

40,565 

56 

602,401 
710,716 

18 
56 

89,230 
3,322 

79 
71 
19 

72,808 

1,313,117 

69 

42,652 

169 

223 

Owing  to  the  outbreak  of  plague  in  Bombay,  only  two  ships,  app.  a.  no.  is 
with   1106  pilgrims,  left  the  port   of  Bombay  for  Jeddah  in  onth~ 
January,  1897.    After  that  date  all  pilgrims  were  forbidden  to  Diffiwionof 
leave  Indian  ports  for  the  Hedjaz.*    No  cases  of  plague  or  deaths  piaJS^rom 
occurred  on  board  these  two  pilgrim  vessels  between  leaving  JJ^g  ^^j*^- 
Bombay  and  arriving  at  the    Turkish    Quarantine    Station    at     '*   "*°* 
Camaran.    Four  ships  returned  from  Jeddah  with  pilgrims,  and  a 
plague  had  meanwhile  been  reported  at  Jeddah,  the  baggage  of  the 
pilgrims  in  the  last  two  ships  was  disinfected,  but  no  plague  cases 
developed.    The  returning  pilgrims  from  the  four  ships  were  not 
allowed  to  enter  the  town  of  Bombay,  but  were  sent  direct  to 
their  homes  at  the  expense  of  the  Government. 

The  success  of  the  system  of  inspection  of  departing  passengers 
and  crews  at  Bombay  is  shown  by  the  fact  that  from  September, 
1896,  to  December,  1897,  only  two  ocean-sailing  steamers  are 
known  to  have  developed  plague  on  board  after  leaving  Bombay. 
These  two  vessels  were  (1)  the  "  Pekin,"  which  left  Bombay  on 
December  28,  1896,  with  1,045  pilgrims  on  board  for  Jeddah. 
Two  cases  of  plague  developed,  but  no  subsequent  extension  of 
the  disease  took  place  on  the  ship,  notwithstanding  the  fact  that 
more  than  1,000  pilgrims,  usually  a  class  by  no  means  remarkable 
for  personal  cleanliness,  were  on  board  ;  and  (2)  the  transport 
**Dilwara,"  which  sailed  for  Southampton  on  March  10,  1897, 
with  1,235  souls  on  board.  On  the  evening  after  leaving  Bombay 
a  child  of  a  non-commissioned  British  officer  became  ill,  and  she 
died  of  plague  on  March  18,  in  the  Red  Sea,  where  the  body  was 
consigned  to  the  deep.  The  family  had  been  living  prior  to  depar- 
ture at  Kolaba,  a  suburb  of  Bombay,  where  plague  was  then 
prevalent.    No  further  cases  followed  on  board  the  *'  Dilwara."t 

During  1898  two  ocean  steamers  developed  plague  on  board 
after  leaving  Bombay :  (1)  The  "  Carthage "  left  Bombay  on 
July  2,  1898,  with  111  passengers  and  220  officers  and  crew. 
Four  days  later  a  coal-trimmer,  a  Lascar,  was  found  to  be  ill  with 
plague.  There  was  evidence  that  he  was  ill  at  starting,  but  had 
evaded  the  examination  in  a  surreptitious  way.  He  was  isolated, 
with  two  attendants,  in  a  boat  swung  on  the  quarter.  All  three 
persons  were  landed  at  Aden,  and  the  ship  was  disinfected.  A 
second  case,  another  Lascar  coal-trimmer,  was  discovered  on 
July  14.  He  was  isolated  as  in  the  former  case,  and  made  a  good 
recovery.  The  men's  quarters  were  again  disinfected.  There 
was  no  further  extension  of  the  disease.  (2)  The  "  Caledonia  " 
left  Bombay  on  November  19, 1898,  and  reached  Suez  on  the  27th. 
On  that  date  one  of  the  crew,  a  Lascar,  was  found  with  an  illness 
which  had  some  of  the  clinical  symptoms  of  plague,  and  another 
of  the  crew  also  bad  suspicious  symptoms.  They  were  landed  at 
the  quarantine  station  at  Moses'  Wells.  No  further  cases  followed. 
Later  advices  from  the  President  of  the  Quarantine  Board  in 
Egypt  point  to  these  cases  not  having  been  plague.  {See 
memorandum  on  the  "  Caledonia,"  by  my  colleague.  Dr.  Bulstrode, 
page         of  present  volume.) 

*  At  the  end  of  this  report  will  be  found  a  oopj  of  the  Orders  issued  bj  the 
Government  of  India  under  the  Epidemic  Diseases  Act,  1897,  dealing  wilh  the 
pilgrimas^e  to  the  iJedjaz  and  emig^tion  from  India  (tee  page       ). 

t  As  already  mentioned,  there  occurred  in  September,  1896,  three  suspicious 
cases,  believed  to  have  been  plague,  who  died  in  the  Seamen's  Hospital,  London. 
Two  of  the  patients  were  Goanese  steward's  helpers  on  board  a  vessel  from 
Bombay,  and  they  are  believed  to  have  been  infected  in  the  Port  of  London,  after 
their  arrival,  by  the  wearing  of  infected  clothing  bought  at  Bombay^  but  'Qft'««t 
worn  during  Idie  Toyage.  {Se0  Beport  by  Dr.  Buchanan  in  tke  Twqii\>7-«Sx\\l 
Ammal  'Bt/t/part  0ttk/§Meiiotd  Ofloer  to  the  LomI  Goyeramwii 


BOVBAT     PRHSmBlfCT. 

pp.A.NaU.        bVotn  Bombay  city  plugae  was  rapidly  diffnaed  Id  1896  by  the 

Ltii«~  panic-stricken   people  who  fled   from   the  city   in  fear  of  the 

ffnuon  of       dineaae  or  of  the  preventive  measares  adopted  to  arrest  it.    The  firat 

uiM*tmm       ciaea  recognised  oatside  Bombay  were  at  Ahmedabad,  in  October, 

■lui^io'^  and  daring  the  same  month  cases  were  reported   ^m  Poons, 

Thana,  Ktiandesh,  Colaba,  and  Dliarwar  districts.    In  NoTember 

Bijapnr  and  Surat  districts  became  infected.    A  wider  eztenMon 

of  the  epidemic  occarred  daring  December,  when  seven  districts 

in  the  Presidency  were  declared  to  be  infected,  viz.,  Ahmednagar, 

Sholapar,  Broach,  Kaira,  Karachi,  Hyderabad,  and  Shikapor.    ITp 

to  the  end  of  December  the  official  returns  state  that  367  plagne 

attacks,  with  283  deaths,  had  been  recorded  in  the  above  districts 

daring  October,  November,  and  December.    Table  I.  sho^ra  the 

districts  infected  from,  and  including,  Bomtuty  city  daring  the  last 

qaarter  of  1696,  the  popniation  and  area  of  the  districts,  the  date 

of  infection,  along  with  number  of  plague  cases  and  deaths. 


-Plaguk  in  24  C1RCI.B8  or  COLLBCTOBATES  of  flie 
Pbesidenct  of  BOHBAT  in  1896. 


^E"- 

Area 
in 

Dat«of 

fiTBt 

reporMd 
ca«eo[ 
planrue. 

Platrne. 

1^ 

1 

CollectoraMsor 

Ciroles. 

1 

8 

•< 

0 

0 

189S. 

1,  Kindesh      

1, 460,51  D 

9,1)44 

Oot. 

6 

5 

8333 

3.  Nasik           

IJ4I,0MT 

.-,,940 

5.  Thma         

81S.967 

a,9B6 

Oot. 

i'29 

95 

73-64 

m 

*.  Bombay  Citv 

806.144 

22 

Sept 

2,544 

1,936 

76'10 

uat 

5.  KolBba        

6114,778 

1,8  U 

Oct. 

14 

13 

S3-S6 

■JS 

6.  Ahmodnagar 

887,6r.6 

6,666 

Dec. 

6 

4 

66-67 

■06 

7.  Poona          

1,(161.449 

6,348 

Oot. 

63 

39 

73'5« 

■S7 

8.  Sholapur     

780,366 

4,621 

Deo. 

1 

1 

10000 

■01 

».  SitAra         

1,226,511 

4,988 

10.  Rainagiri 

1,105.863 

3,923 

11.  Belgnuin     

1,011,453 

4,657 

12.  Dharwar     

1,050,633 

4.E35 

19.  BijiipQi       

796,286 

6:757 

... 

14,  Kanara        

446,1 5« 

3.911 

... 

-:;, 

IS,  Sumt           

649,824 

1,663 

Nov. 

"23 

31 

91 -BO  \         .°, 

Ifi.  Broach        

S41,4S0 

1,453 

Deo. 

G 

C 

1 0000 

17.  Kairn           

S71,B29 

1,6U9 

Dec. 

10 

90-91 

IS.  I'anehMahilfl       ... 

Sl.'i.SMl 

1,613 

19   Ahmedabad 

>J20,92ti 

3,821 

Out. 

"g4 

29 

G3-70 

JO.  Karachi       

661,013 

14,115 

Deo. 

63 

59 

9365 

21.  HjdPrabad 

P83,838 

9,030 

Deo. 

: 

lOO'OO 

22.  Shikapur    

yi5,0S8 

Dec. 

ino-oo 

23.  Thar  and  Parfcar  ... 

332,401 

12,728 

24.  Upper  Sind  Frontier 

i74,46B 

2,863 

'.'.'. 

^„^ 

Total    (or    thet 
Presidenoj,     | 

18,820,946 

134,130 

2,911 

2,319 

76-23 

J 

225 

Daring  January,  1897,  four  more  digtricta  were  invaded  by  apf.a.  N0.1 
plague,  viz.,  Naeik,  Satara,  Rutnagiri,  and  Belganm.     In  February  q„  ^~ 
Thar  and  f^irkar,  as  well  aa  Kathiawar,  became  infected,  and  cases  Di^tfon  of 
also  began  to  appear  in  Lower  Damaun  (Portugoese  India).     In  ^^'fmrn 
Marcli  there  were  a  few  imported  cases  in  the  Upper  Sind  frontier,  ^^^j^ 
and  some  in  the  Paluapnr  and  Baroda  native  states,  which  are  in 
close  association  with  the  PreBidency.     The  total  recorded  plagne 
cases  and  attacks  in  the  Presidency  of  Bombay  daring  1897  ar« 
given  in  Table  II, 


Table  II.— Plaque  in  the  PREaiDENCY  of  Bombay  in  1897. 
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In  the  next  Table  (III.)  is  shown  the  number  of  attacks  and 
(teaths,  month  by  month,  in  the  Presidency  (not  inclnding  Bombay 
Oity).  From  this  it  will  be  seen  that  the  1897  epidemic  outside  the 
*2ity  was  rising  in  Janaary,  reached  its  height  iii  March,  and  then 
declined  up  to  June,  from  which  point  there  commenced  a  fresh 
Accession,  which  attained  its  climax  in  November,  there  being  a 
cliatinct  fall  in  December.  1  am,  unfortunately,  unable  to  continue 
tbe  table  thronghont  1898,  as  at  the  time  of  writing  I  have  not 
obtained  traitworthy  figures.  The  further  consideration  of  the  1898 

am  "8 
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,  A.  Wo.  11.  epidemic  must,  therefore,  be  deferred  for  a  future  report.  To  some 
f^ —  extent  the  behaviour  of  the  disease  in  the  Presidency  districta  was 

iiionot       not  unlike   that  which  occurred  in  Bombay  city,  that  is  to  say, 
Twfrom      there  were  periods  in  which  the  malady  increased  in  severity, 
giSMi  by  then  for  a  time  diminished,  only  to  burst  forth  again  in  epidemic 
*■  form  after  a  short  interval. 


Table  III.— Showing  reported  Plagdb  Attacks  and  Deaths 
in  the  Prbsidkncy  of  Bombay  {not  including  the  CiTT  of 
Bombay)  Month  by  Month  during  1897. 
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In  Table  IV.  is  given  a  Bnmmary  of  the  incidence  of  plagne 
upon  the  whole  Presidency  of  Bombay  from  the  fourth  quarter  of 
1896  to  the  end  of  December  1897,  showing,  month  by  month,  the 
reported  attaclis  and  deaths  in  each  of  the  24  CoUectoratPS  com- 
prised in  the  five  registration  districta  into  which  the  Presidency  is 
divided.  From  this  table  it  will  be  seen  that  the  number  of  recorded 
cases  during  the  16  months  in  question  was  65,350,  and  the  deaths 
49,748,  hut,  as  has  elsewhere  been  said,  these  numbers  do  not 
show  the  fnll  incidence  of  the  disease.  It  is  stated  that  up  to 
the  end  of  1898  no  fewer  than  134,000  persons  had  died  from 
plE^ne  in  the  Bombay  Presidency,  not  including  the  City  of 
Bombay.  A  later  report*  gives  the  total  number  of  plagne  deaths, 
in  the  Presidency  from  September,  1896,  to  March,  1899,  as 
191,000. 


*  "  statement  exhibiting  the  moral  and  mBt«rial  progress  oud  oonditioD  of 
India  dnring  the  ^eor  1897-98."  PTint«d  by  Order  of  the  House  of  Commons, 
June  7, 1899. 
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▲pp.  a.  Na  18.  The  appended  map  shows  the  topographical  relations  of  the 
different  eollectorates  or  districts,  and  indicates,  by  the  coloaring, 
the  time  at  which  each  district  is  believed  to  have  become  infected 
by  plague. 

The  subjoined  Table  (V.)  gives  the  total  recorded  plague  attacks 
and  deaths  in  the  following  localities  in  the  Native  States 
adjoining  the  Bombay  Presidency  and  in  Portuguese  India, 
from  September  1896  to  end  of  December  1897,  compiled  from 
various  official  sources. 


On  the 
Diffntioii  of 
Bubonic 
Plagnefrom 
Ig70tol886:by 
Dr.  Bmce  Low. 


Table  V.— Showing  Chief  Localities  invaded  by  BUBOKIC 
Plague  from  September,  1896,  to  the  end  of  December,  1897, 
in  the  Native  States  adjoining  the  Bombay  Presidency, 
and  in  PORTUGUESE  Territory. 


City  or  Distriot. 


Population. 


Attacks. 


Deaths. 


Plagae  Rates 
per  10,000  of 
Population. 
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Lower  Damaun 
Goa 


Portugruese  Territory. 
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As  illnstrations  of  the  spread  of  plague  in  the  Bombay  Presi- 
dency, the  following  short  accounts  of  the  disease  in  Karachi  and 
Poona  are  given. 

Karachi. 

The  first  appearance  of  plague  in  the  port  of  Karachi  was 
on  December  10th,  1896,  the  infection  having  been  presumably 
brought  from  Bombay.  The  epidemic  reached  its  height  in 
February,  and  afterwards  declined  slowly  in  March  and  April, 
cases  continuing  to  occur,  however,  up  to  27th  July  1897.  During 
that  period  4,181  plague  cases  and  3,398  deaths  were  recorded,  a 
case  mortality  of  82-4  per  cent.  There  was  a  recrudescence  in 
March  1898,  which  after  continuing  towards  the  end  of  the  year 

♦  In  thoee  districts  marked  with  an  asterisk,  plasrue  was  still  epidemic  during 
the  early  part  of  1898.  -» r  -©  r  « 
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sobeided,  to  reappear  again  iu  February  1899.     I  am  unable  to    .UT.A.t>al 
give  the  precise  figures  for  the  year  1898,  as  they  have  not  yet  q^  ^^^ 
been  received,  but  further  reference  will  be  made  to  them  in  a  DiffiH^ot 
future  report.  I^wnetom 

There  is  a  very  intimate  and  constant  communication  between  ^Brno?iio* 
Bombay  and  Karachi  by  means  of  shipping.  In  the  period 
between  November  Ist,  189t>,  and  31sl  July,  1897, 12  ships airived 
at  Karachi  from  Bombay  and  intermediate  ports,  bringing  6,697 
passengers  who  had  submitted  to  a  medical  inspection  before  going 
on  board.  Only  two  plague  cases  were  discovered  among  this  lat^ 
number  of  travellers.  But  out  of  i,929  of  the  passengers  who  were 
detained  under  observation  at  Karachi,  13  subsequently  developed 
plagne.  On  the  other  hand  19,623  persons  were  medically  in- 
spected before  leaving  Karachi  by  ship,  and  11  of  them  were  found 
to  be  suffering  from  plagne ;  of  50  other  passengers  who  had 
been  kept  under  observation  before  being  allowed  to  depart,  13 
developed  plague  before  the  period  for  their  departure  had  arrived. 

The  malady  raged  in  the  oldor  portions  of  the  town  which  wer« 
in  an  insanitary  condition,  and  where  overcrowdiag  waa  common. 
Ko  European  or  soldier  suffered  at  Karachi  during  the  outbreak 
of  189&^97. 

The  appended  table  shows  the  conrae  of  the  epidemic  in  Karachi, 


from  December  1896  to  August  1897,  inclusive  :- 
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16 

11 

- 

4,181 
3,368 

Haffkine's  preventive  treatment  by  inoculation  was  carried  out 
in  a  number  of  persons,  api>arently  with  success. 

Segregation  camps  were  found  of  the  greatest  service  and  dis- 
infection of  houses  and  clothing  w^  largely  practised.  Difficulty 
was  at  first  experienced  in  inducing  patients  to  enter  the  isolation 
honpitals  provided  for  the  purpose,  although  the  fatality  rate 
of  cases  treated  iu  hospital  was  only  61  per  cent,  as  compared 
with  82  per  cent,  for  all  cases. 

In  the  district  around  Karachi,  plague  was  carried  to  a  number 
of  village ;  but  no  epidemic  on  a  large  scale  followed  in  1897  ; 
for  only  238  cases  with  178  deaths  were  reported  between  Decem- 
ber 18th  and  June  11th. 

POONA. 

This  City  became  infected  by  plague  early  in  December  1896, 
and  the  disease  spread  among  the  inhabitants  during  January  and 
February  1897,  cnlminatiug  in  a  severe  epidemic  in  March.  The 
number  of  cases  continued  high  till  the  middle  of  April  and  there- 
after subsided  rapidly.     The  population  of  the  city  at  the  cenaui 
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ipp.  A.  N  .  18.   of  1891  was  118,790.     After  plague  had  appeared  in  Bombay,  a 
3n  th~  number  of  people  flocked  from  that  place  to  Poona.    The  first 

Diffiuimi  of  imported  case  was  recognised  on  December  19th,  1896,  but  it  is 
piLJefrom  more  than  probable  that  other  plague  stricken  persons  had  arrived 
[2%£i5?r!«Sr  **  Poona  before  this.  The  followin<?  table  shows  the  course  of 
the  epidemic  from  December  to  May  in  the  city  of  Poona  : — 


Dr.VrnMLow. 


1896. 

1897. 

December. 

Jan. 

Feb. 

March. 

ApriL 

May. 

Total  for  6 
monthfl. 

Plagae  oaaes  ... 
1,     deaths 

4 
4 

101 
95 

203 
172 

1,098 
756 

593 
416 

50 
38 

2,049 
1,481 

Although  the  number  of  plague  deaths  is  given  above  as  1,481 
it  is  estimated  that  at  least  2,900  persons  lost  their  lives  in  Poona 
from  the  epidemic  between  December  and  May.  It  is  evident, 
therefore,  that  if  the  deaths  are  reckoned  at  2,900,  the  plague 
soizures  must  have  been  considerably  more  than  given  above. 
Unfortunately  there  is  no  means  of  arriving  at  a  correct  estima- 
tion of  the  number.  Although  the  epidemic  subsided  to  a  large 
extent  in  May,  and  in  June  only  11  cases  were  reported,  there  was 
soon  a  recrudescence  of  the  disease.  This  is  seen  in  the  table 
below : — 


1997. 

July. 

August. 

Sept. 

October. 

Nov. 

Dec. 

Reported  Plagae  Cases  ... 

60 

77 

296 

1,446 

2,534 

1,648 

— a  total  of  6,061  cases  in  the  six  months.  In  January  1898, 
the  reported  plague  seizures  had  fallen  to  462. 

From  Poona  city  the  infection  extended  to  the  suburbs,  the 
cantonment,  and  beyond  these  into  the  surrounding  district. 

Tfie  Poona  suburbs  have  a  population  of  about  6,706.  During  the 
epidemic  in  the  city,  275  cases  were  reported  in  the  suburbs  with 
164  deaths  up  to  May  20th,  1897.  The  cantonment  had  a  population 
at  the  1891  census  of  .35,094,  and  among  these  some  188  cases  and 
130  deaths  were  recorded  between  January  and  May.  The  canton- 
ment is  chiefly  occupied  by  military  lines  and  bungalows  where 
plague  was  not  likely  to  secure  a  hold.  The  majority  of  the 
above  188  rases  occurred  in  the  bazaar  portions  of  the  cantonment^ 
which  are  densely  populated. 

The  Poona  district  beyond  the  city,  suburbs  and  cantonment, 
had  12  localities  infected. 

The  total  amount  of  reported  plague  which  occurred  in  Poona 
city,  together  with  its  suburbs  and  cuntonment,  during  the  period 
January  to  December  1897  was  8,5IW  attacks,  and  6,278  deaths  ; 
and  in  the  Poona  district  outside  the  city  and  cantonment  during 
the  same  period  there  were  3,705  cases  and  2,737  deaths. 

The  plague  measures  taken  in  Poona  comprised  the  removal  of 
the  plague-stricken  to  hospitals,  the  isolation,  in  segegration  camps. 
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of  persons  who  had  been  exposed  to  the  infection,  and  the  disin-   app.a.  No. 
fection  of  invaded  houses,  and  of  clothing,  &c.,  which  had  been   q^  jjj~ 
exposed  to  infection.     It  was  also  found  necessary  t«  institute  a  Diffusion  of 
new  system  for  obtaining  a  more  accurate  registration  of  deaths  pu^e^from 
than  had  hitherto  existed.      Registration  clerks  were  appointed   W^^^^^-^ 
to  be  on  duty  the  whole  day,  and  officials  were  posted  at  the     ^'   ™*^ 
principal  burning  and  burial  grounds  to  obtain  from  funeral  [>arties 
the  death  certificates  given   by  the  registrars.     Policemen  were 
instructed  to  examine  the  certificates  of  all  funeral  parties  that 
passed  them,  and  to  take  steps  for  detaining  parties  not  having 
the  requisite  certificates.    These  new  arrangements  were  duly 
made  public.    The  military  were  employed  to  assist  in  enforcing 
these  measures,* which  excited  much  ill  feeling  among  the  natives. 
In  addition,  a  system  of  medical  inspection  of  passengers  at  railway 
stations,  and  at  certain  points  on  the  roads  was  instituted.     It 
was  found  that  large  numbers  of  plague-stricken  patients  were 
removed  from  Poona  by  night,  and  accordingly  military  picquets 
were  called  on  to  prevent  this.    These  picquets  found  103  plague 
cases,  and    23  plague    corpses    on    the    road    during    the    time 
they  were  employed,  and  the  inspections  at  the  railway  stations 
yielded  799  plague  cases.     The  booking  of  third-class  passengers 
from   Poona  and  neighbouring  stations  was  suspended,   except 
where  formal   permits   had    been    obtained    from    the    district 
magistrate  or  from  the  Plague  Committee.     Arrangements  also 
were  made  for  preventive  inoculation. 

To  lessen  the  chances  of  disturbance  in  the  city  by  the  carrying 
out  of  these  measures,  native  cavalry  patrolled  the  street^)  when 
military  search  parties,  fumigators,  or  limewashers  were  at  work. 
The  search  work  was  carried  out  by  British  soldiers,  each  party 
being  accompanied  by  a  native  of  position  ;  ladies  too  accompanied 
the  parties  to  search  the  rooms  occupied  by  **  purdah  "  or  covered 
women. 

The  Brahmin  community  was  the  only  section  of  the  com- 
munity in  Poona  which  maintained  an  unfriendly  attitude  to- 
wards the  valuable  work  carried  on  by  the  military  ;  frequent 
obstruction  was  offered  to  the  operations  of  the  workers.  False 
and  malicious  statements  were  circulated  by  agitators  against 
those  carrying  out  the  plague  preventive  measures,  with  the  result 
of  inflaming  the  minds  of  ignorant  and  fanatical  persons  against 
those  performing  this  difficult  and  disagreeable  work.  The 
vernacular  press  too  gave  publicity  to  the  wildest  of  false  rumours, 
and  the  excitement  thus  fomented  ended  in  the  assassination  of 
Mr.  Rand,  I.C.S.,  and  Lieutenant  Ayerst,  on  the  22nd  of  June, 
at  a  time  when  the  plague  measures  were  proving  successful. 
The  murderers,  though  they  escaped  justice  for  a  time,  have 
since  been  taken  and  have  paid  the  full  penalty  of  their  crime. 

The  following  is  an  example  of  the  behaviour  of  the  epidemic 
in  a  native  state. 

The  Kutch  State. 

The  Eutch  State  is  practically  upon  an  island,  south  of  Sind, 
at  the  month  of  the  Indus.  Plague  has  ravaged  Kutch  before  ; 
namely,  in  1812-17,  when  it  is  said  to  have  destroyed  half  of  the 
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Bruce  Low. 


9.  A.  No.  18.  people  in  the  State.    Aboat  the  beginning  of  October  1896  im- 
^~  ported  cases  of  plagne  began  to  be  brought  to  the  port  town  of 

riuionof  Kutch  Man4yi  by  the  natives  fleeing  from  Bombay.  But  no 
f^from  epidemic  prevalence  was  i eported  until  the  middle  of  the  following 
ftoUB8^;^by  April.  Between  April  and  July  the  disease  raged,  reaching  ita  maxi- 
"*  ^  mum  in  May,  diminishing  in  June,  and  practically  disappearing 
in  July  and  August.  With  regard  to  the  beginning  of  the 
epidemic  it  is  stated  that  a  large  number  of  cases  had  already 
occurred  before  the  outbreak  became  known  to  the  authorities. 
From  October  1896  to  the  end  of  March  43  plague  cases,  and 
25  deaths  had  come  under  observation,  more  than  half  of  them 
having  been  reported  at  the  middle  of  February.  The  following 
table  shows  the  course  of  the  disease  during  the  epidemic  : — 


For  the  4-week8  period  ended 
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Of  the  4,318  attacks  between  March  and  August  3,828  proved 
fatal,  a  fatality  rate  of  88 '7  per  cent. 

From  Kutch  Mandvi  town  the  disease  was  carried  into  other 
parts  of  the  State.  Twenty  eight  localities  were  ultimately  known 
to  have  become  infected,  yielding  840  cases  of  which  641  died,  a 
case  mortality  of  76*3  per  cent.  During  September,  1897,  the 
disease  recrudesced  in  the  Kutch  State,  but  was  declining  again  in 
December.  The  cases  reported  in  July  were  107,  in  August  237, 
in  September  522,  October  464,  November  336,  and  December  151, 
making  a  total  of  1,817  reported  cases  from  July  to  December 
inclusive  in  the  State  of  Kutch.  The  people  as  soon  as  it  V/ as 
known  that  the  plague  was  becoming  epidemic  were  panic 
stricken,  and  deserted  the  sick  members  of  their  families,  leaving 
them  to  die  unattended.  Many  of  the  persons  left  to  perish  in 
the  locked  up  houses  were  women.  Some  of  these  deserted  or 
concealed  patients  were  discovered  by  the  search  parties  which 
were  organised  to  seek  out  plague  cases.  Those  people  who 
remained  with  their  sick,  were  very  reluctant  to  allow  them  to  be 
removed  to  hospital  for  treatment.  Five  hospitals  were  established 
for  the  different  sects,  the  Hindus  forming  the  largest  number 
needing  treatment.  In  the  five  hospitals  1,220  persons  were  treated 
between  April  and  June,  and  of  these  790  died,  a  case  mortality 
of  64*8  i»er  cent.  Many  people,  estimated  at  about  10,000,  at  least, 
had  left  their  homes  in  terror  when  plague  was  known  to  be 
raging  in  the  town  ;  it  was  therefore  easier  than  might  have  been 
expected  to  cleanse  and  disinfect  the  dwellings  since  many  were 
already  empty.  A  staff  of  officers  aud  subordinates  had  been 
obtained  from  Bombay  for  this  purpose.  The  roofs  were  taken 
off  in  many  instances,  and  the  walls  cleaned  with  lime  mixed 
with  carbolic  acid.  Chloride  of  lime  was  employed  for  a  pre- 
paratory fumigation  before  the  white  washers  began.    Dead  rats  and 
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dead  cats  in  the  houaes  added  to  the  stenches  encountered  and    app.  a.  Ko. 
it  is  stated  that  half  of  the  houses  that  were  entered  for  cleansing  ^^  ^jj~ 
purposes  hail  dead  rats  or  (^ts  in  them.  DiffasioD  of 

During  1897  the  recognised  cases  of  plague  in  Kutch  amounted  p^^^from 
to  6,653,  and  the  deaths  to  5,709.  IF®^^*  ^ 

Dr.  Bnio6  Lo 


Rajputana. 

During  the  last  few  weeks  of  1896  plague  was  imported  into 
several  localities  in  Rajputana,  and  sixteen  deaths  resulted,  all  of 
them  of  travellers  from  infected  localities  outside  the  Province. 
At  the  end  of  December  1896  cases  of  plague  were  heard  of  at 
Abu  Road  in  Rajputana  close  to  the  borders  of  the  Bombay  Presi- 
dency. From  December  1896  to  March  1897  some  seven  cases  were 
reported  here  but  the  disease  failed  to  spread.  In  December  1896 
also,  plague  was  reported  from  Marwar,  which  lies  not  far 
to  the  north  of  Abu  Road,  and  up  to  February  1897,  seven 
cases  came  under  observation.  In  December  1896,  three 
mendicants  came  from  Bombay  to  Jeypur  by  rail.  They 
were  refused  admittance  to  the  city,  but  took  refuge  in  some 
cenotaphs.  All  three  are  stated  to  have  died  from  a  disease  which 
had  a  resemblance  to  plague,  but  the  cases  were  not  ofiBcially 
reported  as  cases  of  bubonic  plague,  though  the  precautions 
adopted  were  taken  as  if  the  diagnoBis  had  been  confirmed.  There 
were  no  other  cases  here.  Single  cases  were  reported  in  January 
1897  from  Jodhpur  and  Nadbai ;  and  from  Jowalia  four  cases  were 
recorded  in  May  and  June  1897.  No  extension  of  the  disease 
followed  at  this  time.  But  in  December  1897  suspicious  cases  and 
deaths  began  to  be  reported  from  four  adjacent  villages  in  the 
Sirohi  State  in  the  south  of  Rajputana.  The  first  cases  broke  out 
among  refugees  from  Poena  and  its  neighbourhood,  and  the 
diagnosis  of  plague  was  subsequently  confirmed.  In  January  1 898, 
the  villages  of  Ealinderi,  Shurdial  and  Tewri  all  situated  near  the 
border  of  the  Palanpur  State  were  declared  infected.  Amoug 
other  measures  for  stopping  the  spread  of  the  infection,  evacuation 
of  the  villages  was  tried  with  satisfactory  results.  About  128  cases 
were  reported  in  these  villages  and  some  107  of  them  proved  fatal. 

The  Sirohi  State  in  which  these  cases  occurred  is  about  40 
miles  from  Pali,  where  a  form  of  plague  prevailed  in  1836.  This 
Pali-plague  is,  as  has  been  said,  generally  believed  to  have  been 
true  bubonic  plague. 


Plagxtb  in  the  Punjaub. 

A  single  imported  case  of  plague  was  discovered  at  Rewari  in 
January  1897 ;  another  isolated  case  came  under  observation  at 
Sialkot  in  February,  and  two  other  imported  cases  were  reported 
at  Shershah  in  March.  In  April  plague  broke  out  at  Khatkar- 
Kalan,  a  village  of  1,200  inhabitants  in  the  Jullundur  district. 
The  infection  was  imported  by  a  native  who  went  on  a  pilgrimage 
to  Hardwar.  He  returned  home  on  April  29th  suffering  from  an 
illness  which  speedily  killed  him.  Soon  after  this,  a  number  of 
his  relatives  who  had  been  with  him  during  his  fatal  illness  were 
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Ko.  1&   attacked  by  the  same  malady  which  afterwards  was  proved  to  be 
bubonic  plague.    About  the  end  of  July  and  beginning  of  Angnflt 
n  of       it  was  observed  that  rats  were  dying  in  considerable  nimibers  in 
'rom      some  cattle  sheds  in  the  village.    Gradually  the  disease  spread 
^j'^y  among  the  people,  and  up  to  October,  79  had  been  attacked  and  45 
^*  of  them  had  died.   At  the  end  of  October  the  village  was  evacuated 
with  the  view  of  staying  the  epidemic.      Meanwhile  some  neigh- 
bouring villages  became  infected  ;  Jhandher  Khurd,  6  miles  from 
Khatkar-Kalan,  was  found  to  be  invaded  on  November  2nd,  and 
yielded  29  cases  and  18  deaths  up  to  December  19th.      Khan 
khana,  with  a  population  of  2,500,  was  attacked  on  November 
24th,  and  in  a  fortnight  9G  persons  had  been  struck  down  by  the 
disease.     Berampur  in  the  Hoshiapur  district,  10  miles  distant 
from  Khatkar-Kalan,  was  invaded  on  December  11th.      Up  to  the 
end  of  1897  plague  had  infected  four  villages  in  the  Jullundur 
district  and  one  village  in  the  Hoshiapur  district,  yielding  a  total 
of  302  attacks,  and  175  deaths. 

During  the  early  months  of  1898,  plague  unfortunately  con- 
tinued to  spread  in  both  of  the  above  mentioned  districts  and  i^ 
the  adjoining   localities.      By  the  end  of  April   62  villages  i^ 
Jullundur  and  14  in  Hoshiapur  had  been  invaded.     Subsequently^ 
further  extension  of  the  epidemic  malady  took  place,  so  that 
the  end  of  the  year  1898  the  total  number  of  persons  attacked 
plague  reached  3,528,  while  the  deaths  amounted  to  2,103.     Tl 
plague  epidemic  of  1898  in  the  Punjaub  involved  86  village^^ -*^' 
comprising  a  population  of  91,892. 

A  measure  which  was  regarded  as  highly  successful  in  stayii 
the  progress  of  the  village  epidemics,  was  that  of  evacuation  an( 
disinfection  of  all  the  houses.    It  was  found  possible  to  remove  fo^^ 
a  time  from  their  villages  into  temporary  encampments,  population^-* 
of  4,000  or  more ;  and  it  was  observed  that  after  this  was  don^^ 
if  plague  was  re-introduced  it  showed   no    tendency  to  spread*  5 
In  the  earlier  months  of  the  epidemic  serious  riots  took  place,  and^ 
several  lives  were  lost,  owing  to  the  native  objection  to  segi*egation  ^ 
of  the  sick  members  of  the  family,  and  also  owing  to   their"^ 
refusal   to  accept  the  sanitary   measures  ordered   by  the    local 
authorities.    It  was  found  that  in  consequence  of  these  objections 
sick  persons  were  concealed,  and  that  the  dead  were  even  some- 
times buried  inside  the  dwellings. 

The  North-West  Provinces  and  Oudh. 

In  February  1897  three  plague  cases  imported  from  Bombay 
were  discovered  in  Delhi,  but  no  epidemic  developed.  Single 
casoH  were  also  detected  at  Rai-Bareilly  in  January,  and  at  XJnao 
in  February,  and  Bareilly  in  March. 

In  April  bubonic  plague  was  reported  to  have  appeared  in 
the  Hardwar  Union  Municipality.  Hardwar  is  situated  on  the 
Ganges,  and  is  a  place  of  great  importance  to  the  Hindoos.  Several 
times  a  year  religious  bathing  fairs  are  held  at  Hardwar,  and  are 
frftcjuent^d  by  pilgrims  from  all  parts  of  India.  The  usual  popu- 
lation of  the  Municipality  is  about  30,00(),  but  during  fair  times  as 
many  as  200,000  persons  are  resident  in  the  town  and  neighbour- 
hood. On  April  8th,  1897,  the  body  of  a  woman  was  found  at  Hard- 
war,  and  subsequent  examination  proved  her  death  to  have  been 


caused  by  plague.    A  search  was  instituted,  and  a  female  fellow    app.  a.  N 
pilgrim  was  found  in  a  lodging  house  suffering  from  plague.    The  q^  ^j^^ — 
next  day  three  more  cases  were  discovered.  Prompt  and  appropriate  Diffasion  i 
measures  were  taken,  and  thaugh   a  few  cas^s  were  afterwards  pS^^*fro 
reported  no  epidemic  occurred.    The  total  number  of  reported  cases  J87^i8« 
at  Hardwar  was  18,  of  which  15  died.    Eight  of  the  cases  were  in     ''  '^^ 
April,  seven  in  May,  and  three  in  June.     The  Plague  Commis- 
sioner, Major  D.  S.  Reade,  R.A.M.C.,  regarded  it  as  conclusively 
proved  that  the  infection  was  brought  to  Hardwar  by  pilgrims 
from  Sind,  probably  from   Karachi.     He   further   believed  that 
in   the  first   instance  the   infection  was   brought    by   means  of 
contaminated  clothing,  **the  evidence  pointing  to  the  person  or 
persons  who  brought  the  clothes  remaining  unaffected." 

Within  a  mile  and  a  half  of  Hardwar  lies  the  town  of  Kankhal, 
with  a  population  of  between  5,000  and  G,000.  There  is  constant 
and  intimate  inter-communication  between  the  two  towns.  About 
the  middle  of  June  (1897)  an  excessive  mortality  among  rats 
was  noted  at  Kankhal,  and  the  plague  bacilluH  was  discovered  in 
the  deiid  bodies  of  some  of  the  animals  which  were  examined. 
This  excited  considerable  alarm,  and  many  rats  were  destroyed  ; 
houses  were  temporarily  evacuated  so  that  they  might  be  cleansed, 
and  a  reward  was  given  for  every  nit,  dead  or  living,  brought  in 
from  Kankhal.  The  first  plague  cases  observed  among  the  in- 
habitants of  Kankhal  occurred  in  September.  In  October 
attention  was  drawn  to  the  danger  arising  from  the  monkeys 
which  swarm  in  the  town  and  frequent  the  houses,  picking  up 
food.  Dead  monkeys*  had  been  found  in  the  streets,  and  in  some 
of  them  Mr.  Hankin  found  plague  bacilli.  As  the  monkeys  are 
regarded  by  the  Hindoos  with  a  feeling  something  like  religious 
veneration,  it  was  found  impossible  to  deal  with  these  animals  by 
wholesale  destruction,  as  had  been  done  with  rats.  It  was  decided 
to  trap  as  many  of  them  as  possible  and  keep  them  under  observa- 
tion in  cages  for  a  time.  A  large  number  were  trapped  and  kept 
in  quarantine  for  10  days  or  more.  A  few  died  of  plague,  but  the 
disease  did  not  spread  among  the  monkeys,  and  they  were 
liberated  in  the  jungle  when  the  10  days  isolation  period  had 
passed.  The  number  of  plague  cases  among  the  people  of 
Kankhal,  from  September  to  December,  amounted  to  04,  and  of 
these  43  died. 

In  the  village  of  Jagitpur,  with  a  population  of  1,500,  situated 
2if  miles  from  Kankhal,  plague  appeared  in  December  1897,  the 
infection  having  been  derived  from  that  town.  Twenty-four 
cases  were  reported,  with  19  deaths.  The  town  of  Jawalapur  has 
a  population  of  about  17,000  ;  it  lies  two  miles  from  Kankhal, 
from  which  it  is  separated  by  the  Ganges  Canal  and  the  railway. 
A  case  of  plague  was  reported  at  Jawalapur  on  January  9th  1898. 
The  disease  spread  in  the  town  during  February  and  March, 
causing  some  panic  among  the  inhabitants,  some  !^,0()0  or  4,(K)() 
fleeing  from  the  place.     Between  January  and  April  113  cases 


*  During  the  1898  epidemic  of  plagae  in  the  Bombay  Pre8idency,  monkeys  were 
f oimd  dead,  and  others  were  seen  to  fall  from  trees  in  a  dyin^  state  at  Uadag,  in 
the  Dharwar  District,  by  Mitfs  Alice  Corthome,  M.D.  Bacteriological  examination 
showed  that  the  monkeys  had  died  of  pbigae ;  this  also  was  proved  an  regards 
flqair/eli  in  the  same  looality  (^Indian  Medical  Gazette^  March  1899). 
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App.a.No.18.   were  reported,  and   of  these  87   proved  fatal.     The  village  of 

On  the —  Jamalpur  became  infected  in  February,  and   during  February, 

DiffuBion  of       March,  and  April  35  cases  were  reported,  with  23  deaths.     The 

Pto^^from       infection  had   been   brought   from  Jawalapur.      In  eight   other 

wmoi898;  by  villages  within  a  radius  of  10  miles  of  Hard  war,  some  13  further 

r.  ruce     w.  pJJ^g^^  cases,  all  fatal,  were  found  during  the  first  three  months  of 

1898.     It  is  probable  that  other  cases  escaped  observation,  though 

a  careful  and  systematic  examination  of  all  the  villages  in  an  area 

of  400  square  miles  round  Hard  war  was  made. 

In  the  period  from  January  1897  to  the  end  of  April  1898, 
plague  was  restricted  to  this  one  region  in  the  North-West 
Provinces.  And  in  a  resident  population  estimated  at  34,000 
there  occurred  271  plague  attacks,  and  217  deaths,  a  case  mortality 
of  80  per  cent.  Owing  to  the  careful  measures  planned  and  taken 
by  the  authorities,  the  outbreak  of  bubonic  plague  in  the  centre 
of  the  Hindu  Pilgrimage  has  been  limited  within  comparatively 
insignificant  dimensions.  Much  of  this  success  is  due  to  the 
counsel  rendered  to  the  authorities  by  the  Sanitary  Commissioner, 
Colonel  Thomson,  C.hE.,  I.M.S.,  and  his  assistants. 


Bengal. 

Calcutta  seems  to  have  escaped  to  a  large  extent  the  serious 
epidemics  of  plague  which  affected  Bombay  during  1896, 1897  and 
1898.  A  few  cases  of  glandular  swellings  with  fever  were 
reported  to  the  Calcutta  Municipal  Authorities  at  the  end  of  1896 
and  beginning  of  1897  ;  but,  though  the  presence  of  the  plague 
bacillus  was  said  to  have  been  demonstrated  in  five  out  of  the 
eleven  cases  brought  under  notice  of  the  Authorities,  and  although 
the  first  case  was  known  to  have  travelled  direct  from  Bombay, 
the  diagnosis  of  plague  was  not  upheld.  A  medical  Board  examined 
the  evidence  on  which  the  diagnosis  was  established,  and  ex- 
pressed themselves  satisfied  that  none  of  the  persons  affected  were 
suffering  from  bubonic  plague.  Precautions  by  strict  isolation  and 
dibinfection  were  nevertheless  carried  out.  But  in  the  spring 
of  1898  the  presence  of  plague  in  Calcutta  could  not  be  disputed. 
Cases  continued  to  be  reported  from  April  to  October,  though  not 
in  any  large  numbers.  During  1<S9(S  some  230  recognised  cases, 
with  192  deaths,  were  recorded  between  April  17th  and  October 
10th.  In  the  autumn  the  disease  seemed  to  have  subsided,  but 
there  was  another  and  more  serious  recrudescence  in  the  early 
part  of  1899. 

The  infection  in  1898  is  said  to  have  been  introduced  into 
Calcutta  through  the  agency  of  infected  articles  of  clothing 
coming  by  sea  or  by  rail  from  infected  localities.  But,  as  has 
been  said,  cases  of  fever  with  glandular  enlargement  are  stated 
to  have  been  not  uncommon  in  the  city  for  some  few  months, 
if  not  longer,  previous  to  plague  being  officially  declared.*     Some 

*  These  antecedent,  mild  or  euspicious  cases  (Pestis  Minor  ?)  were  stated  by 
Major  Evans,  I.M.S..  Physician  to  the  Calcutta  Medical  College  Hospital  (who 
afterwards  himself  died  from  plague  in  Calcutta),  to  have  had  nothing  in 
common  with  plague  either  clinically  or  pathologically. 


persons  thought  that  plague  had  been  brought  ashore  by  rats  app.a. 
from  »h\\yQ  in  the  harbour.     In  support  of  this  c  intention  it  was  onthe 
pointed   out  that  the  first  cases  occurred  in  houses  close  to  the  Diffusij 
jetties.     In  April,  1898,  rats  were  noticed  to  be  dying   in   the  pil^Se 
sheds,  near  the  jetties,  in  considerable  numbers.     The  persons  ^^^ 
first  recognised  as  attacked  had  been  resident  in    Calcutta  for 
considerable  periods  of  time.     They  could  not  in  all  probability 
have  acquired  the  disease  elsewhere  than  in  Calcutta.     That  the 
disease  was  introduced   by  the   agency  of  rats  or  of   infected 
articles  arriving  by  sea  or  by   land,  seems    the    only  feasible 
solution  ;  unless  there  had  been,  as  is  alleged,  during  a  period  of 
some  months  a  succession  of  mild  or  unrecognised  cases  following 
upon  the  importation  of  the  disease  from  Bombay.     Dr.  Griffiths, 
the  principal  medical  officer  of  the  East  Indian  Railway,  noticed 
that  at  the  height  of  the  Bombay  epidemic  a  larg«  percentage  of 
the  poorer  class  passengers  from  that  city  were,  upon  examination, 
found  to  be   suffering  from  enlarged  glands,    while    travellers 
from  non-infected  districts  had  no  such  ailment. 

How  far  the  development  of  the  Calcutta  outbreak  was  con- 
nected with  the  previous  cases  of  fever  with  glandular  swellings  it 
is  not  possible  here  to  say,  but  it  has  to  be  borne  in  mind  that  the 
history  of  plague  epidemics  shows  often  that  the  outbreak  has 
been  preceded  by  the  occurrence  of  mild  and  unrecognised  cases ; 
and  that  when  the  epidemic  has  raged  for  a  time  there  occur  periods 
of  decline,  followed  by  periods  of  recrudescence,  the  intervals 
being  filled  up,  seemingly,  and  the  continuity  of  the  disease  carried 
on,  by  cases  of  a  mild,  non-typical,  or  not  easily  recognisable 
character,  described  by  some  writers  as  Pestis  Ambulans,  or  Pestis 
Alinor.     On  the  other  hand  some  residents  have  stated  their  opinion 
that  the  Calcutta  outbreak  was  sudden  in  its  development  and  that 
^iiere  was  no  dropping  fire  of  cases  before  the  epidemic  burst  out. 
Xhis,  if  true,  might  be  accounted  for  by  a  failure  to  recognise  or 
cliagnose  an  unfamiliar  disease,  or  by  the  difficulty  of  detecting 
plague  cases  when  the  prevalent  type  is  the  pneumonic  form.     It 
Xb  known,  as  has  already  been  mentioned,  that  prior  also  to  the 
Bombay  outbreak  mild  cases  of  glandular  swellings  with  fever  had 
V>een  observed  in  that  city. 

Considerable  precautions  had  been  taken  during  1897  and  1898 
^o    prevent    the    introduction   of    plague    into    Calcutta.     Major 
l)yson,    I. M.S.,    Sanitary    Commissioner,    states    that    1,800,000 
travelling  persons  had  been  inspected  ;  that  over  40,000  had  been 
detained  as  suspects ;    but  that  of  these  only  six  subsequently 
developed  plague.    There  is  evidence  to  show  that  upon  occasion 
travellers  deceived  the  inspecting  staff,  and  that  some  of  them 
escaped  observation  ;  and  such  persons  may,  therefore,  have  intro- 
duced the  infection  into  Calcutta.     It  is  also  stated  that  plague 
cultures  were  obtained  from  clothing  that  was  supposed  to  have 
been  sufficiently  disinfected.     However  this  may  be,  it  is  fortunate 
that  the  malady  had  not,  up  to  the  end  of  1898,  displayed  any 
large  epidemic  proportions  in  Calcutta.     Some  authorities  have 
alleged  that  there  is  something  in  the  circumstances  of  Calcutta 
which  renders  it  unfavourable  for  the  development  of  a  plague 
epidemic.     There  had  been,  it  must  be  said,  much  cleaning  and 
scavenging  done  during  1897,  in  view  of  the  possibilities  of  an 
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pp.  A.  No.ia  outbreak,  and  some  persons  believe  that  the  mild  proportions  of 
nthe  ^^^  pl:igne  epidemic  in  Calcutta  during  181)8  were  due  to  this. 

aJSniT^'  'r*^^-  nature  of  the  houst'S  in  which  the  poorer  classes  live  in 

iwie  from       Calcutta  is  different  from  what  prevails  at  Bombay.     There  is  less 
r. Bruce  riow    aggregiition  of  population  in  tenements  ;  and  the  dwellings  them- 
selves are  of  a  less  permanent  kind.     The  conditions  therefore 
are,  oa  the  whole,  more  favourable  for  ventilation,  and  for  the 
admission  of  light  as  well  as  air. 

There  was  a  recommencing  recrudescence  of  the  disease  at  the 
end  of  1898  and  beginning  of  1899. 

In  1898,  when  plague  was  declared  to  exist  in  the  city,  there 
was  great  alarm  among  the  inhabitants,  a  large  number  of  whom 
fled  from  thecity  into  adjoining  districts  in  the  Bengal  Presidency. 
It  is  calculated  that  250,000  persons,  the  majority  of  them  women 
and  children,  left  the  city  in  fear  of  plague  and  to  escape  the 
plague-preventive  measures.  A  number  of  the  natives  submitted 
to  inoculation  with  Professor  Haflfkine's  preventive  material.  In 
May  the  panic  began  to  subside,  but  the  natives  showed,  as 
elsewhere,  their  aversion  to  segregation  by  active  and  determined 
opposition.  In  one  of  the  suburbs  of  Calcutta,  for  example,  a 
doctor  who  was  known  to  be  engaged  in  selecting  a  site  for  an 
isolation  hospital  was  mobbed  and  pursued.  The  doctor  took 
refuge  in  a  house,  and  in  self-defence,  to  keep  the  mob  at  bay, 
flred  his  pistol  at  his  assailants,  one  of  whom  was  killed  and  two 
were  wounded.  The  doctor  was  subsequently  rescued  by  the 
police  from  his  perilous  position. 

The  disease  was  spread  in  the  country  districts  outside 
Calcutta  during  1898  l)y  those  who  fled  from  the  ciiy.  One 
instance  of  this  is  related  below.  In  the  winter  outbreak  of 
1898-99  a  number  of  places  in  the  Bengal  Presidency  are 
known  to  have  become  infected  by  plague  carried  from  Calcutta  ; 
these  local  outbreaks  have  been,  fortunately,  of  small  dimensions. 
Backergunge  (mentioned  further  on),  Faridpur,  Dacca,  Saran, 
and  Darbhanga  are  among  the  places  known  to  have  been  infected 
by  fugitives  from  Calcutta. 

A  suspicion  that  plague  had  been  carried  from  Calcutta  to 
Europe  by  a  passenger  on  board  the  ship  Golcondn  arose 
in  1898,  under  circumstances  of  a  somewhat  peculiar  kind. 
The  case  has  been  rei)<)rted  u])on  separately  by  my  colleague. 
Dr.  Bulstrode.     {See  page        .) 

A  small,  but  virulent,  outbreak  of  plague  occurred  about 
120  miles  from  Calcutta,  affeiting  the  villages  of  Siddhakati  and 
Abhoynil,  in  Thana  Nalchihi,  of  the  Backergunge  district,  during 
September,  1898.  PMeven  persons  were  attacked  by  plague 
between  September  4th  and  24th,  and  all  of  them  died.  The 
infection  was  imported  from  Calcutta  by  a  pleader,  who, 
accompanied  by  some  members  of  his  family  and  a  servant,  left 
Calcutta  on  August  30th.  The  party  reached  Siddhakati  on 
August  31st.  It  appears  that  on  August  27th  a  student  living 
with  the  pleader  fell  ill,  and  died  on  August  30th.  On  the  same 
day  the  medical  man  attending  the  student  was  also  attacked  by 
plague  of  the  pneumonic  kind,  and  he  too  died  on  September  1st. 
The  pleader,  suspecting  these  cases  to  have  been  plag^ue,  fled 
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with  the  members  of   his  faniil}*  to  his   native   village,  where  app.a.  Nais 
he  himself  developed  plague  and  died  on  September  6th  ;    his  q^  ^^~ 
wife  was  attacked  there  on  September  l)th  and  died  on  the  12tli.  Diffusion  of 
A  nephew,  who  had  fled  with  them,  was  taken  ill  and  died  on  Pii^^^from 
September  4th;   a  servant,   who   showed   symptoms   of    plague   i87utoi888;b> 
on  September  2nd,  died  on  the  5th.    The  remaining  persons  who  ^'•»"'<^«^^ 
suffered    were     all     relatives    or    neighbours    of    this    family. 
Energetic  measures    were  taken  as  soon    as    the    disease    was 
recognised,  and  fortunately  no  extension  of  the  outbreak  followed 
in  the  two  villages  Infected  by  these  people. 

Later  information  states  that  up  to  April  1899,  953  deaths  from 
plague  had  been  recorded  in  the  Bengal  Presidency. 


The  Cbntrai*  Provinces. 

Itarsi  is  a  railway  inspection  station  for  plague  prevention 
purposes  on  the  main  line  from  Bombay.  A  case  of  plague  was 
recognised  there  on  December  3 1st,  1896,  and  between  that  date 
and  February  13th,  1897,  nine  cases  of  plague  were  reported.  On 
January  8th,  at  another  station,  Jubblepore,  not  far  from  Itarsi, 
a  single  plague  case  was  reported.  The  infection  in  both  of  the 
above  instances  was  carried  by  travellers  from  Bombay.  During 
Januar}%  1897,  cases  of  plague  were  observed  in  the  Chanda 
district.  Seven  recognised  cases,  with  five  deaths,  occurred  during 
January  and  February.  Later  in  the  year  there  was  a  larger 
outbreak  in  the  Wardha  district,  upwards  of  163  cases  having  been 
noted.  The  Wardha  district  lies  to  the  north-west  of  Chanda. 
In  December,  1898,  plague  was  said  to  be  still  rife  in  the  Wardha 
ilistrict. 


CEirt'RAL  India. 

OwaJior  State, — Plague  was  reported  in  the  village  of  Khan- 
draoni,  in  the  Gwalior  State,  in  January,  1897.  The  village  had  a 
population  of  558  (in  1896),  and  it  has  frequent  communication 
with  Bombay.  Two  Brahmins  came  to  their  homes  in  the  village 
in  January  from  Bombay.  One  of  them  died  there  five  days 
after  his  arrival,  and  the  other  sickened  and  died  a  few  days 
later.  Two  native  doctors  who  had  attended  these  patients 
contracted  the  disease,  and  both  of  them  died.  The  plague 
gradually  spread  through  the  village,  and  ultimately  74  of  the 
inhabitants  were  attacked  and  51  died. 

Between  February  22nd  and  March  4th,  1897,  four  plague  cases 
occurred  at  Ujjain.  There  is  a  large  religious  fair  known  as  the 
Singhest  Mela,  which  is  held  once  in  12  years  at  Ujjain,  in  the 
Gwalior  State,  and  is  usually  attended  by  three  or  four  hundred 
thousand  persons,  chiefly  religious  mendicants  from  all  parts  of 
India,  During  1897  the  fair  fell  due  on  April  17th  to  May  16th ; 
but  owing  to  the  famine  in  the  autumn  of  1896,  the  fair  was 
forbidden  by  the  Maharajah  of  Gwalior,  and  notices  to  this  effect 
were  sent  in  November  to  all  local  governments  and  authorities,  as 
well  as  to  the  railway  companies  throughout  India.  Notwith- 
standing this  noiice  some  15,000  pilgrims  arrived  at  Ujjain  on 


240 

No.  18.  April  17th,  and  ^reat  alarm  was  felt  by  the  authorities  lest  plague 

should  break  oat  amongst  them.      With   the  assistance  of  the 

Bof       religioas   heads  of   the    different  sects,  stringent  measures  were 

rom      taken  as  to  the  sanitary  arrangements  of  the  encampments  outeide 

Slow  *^®  ^^^^'  ^^  ^^^^^  ^"^^^  ^^  ^^^  toxxnd  that  22,000  devotees  had 
bathed  at  Uj jain,  but  that  they  had  dispersed  at  once.  Fortunately- 
no  development  of  plague  followed,  and  the  fair  passed  off  without 
any  injury  to  the  district  or  to  the  pilgrims  themselves. 

In  June,  1897,  a  case  of  plagae  was  taken  out  of  the  Bombay 
train  at  Rutlam,  not  far  from  the  borders  of  the  Bombay 
Presidency.  Up  to  July  30th  five  more  cases  occurred,  but  no 
epidemic  developed. 


Lower  Damaun  (Portuguese  India). 

In  February,  1897,  some  cases  of  plague  occurred  in  Lower 
Damaun  amongst  new  arrivals  from  Bulaar,  a  neighbouring  town 
which  was  then  badly  affected  by  the  disease ;  and  cases  were 
noticed  also  among  sailors  arriving  from  Karachi  in  native  craft. 
Before  the   end  of  Febraary  the  fishermen  living  close  to  the 
shore  became  affected.     As  soon  as  this  happened   the  public 
began  to  be  alarmed,  and  many  people  hurried  way  from  Lower 
Damaun.     It  is  believed  that  about  2,000  people  quitted  the  local- 
ity in  March.     The  plague  outbreak  reached  its  climax  in  the 
middle  of  April.    The  population  of  the  affected  part  of  Lower 
Damaun  was  estimated  before  the  epidemic  began  at  about  11,000. 
Some  difficulty  was  experienced  in   obtaining  accurate  figures 
regarding  the  mortality  of  this  epidemic,  as  no  proper  records  are 
kept.      By    careful    inquiry,    however,    it   was   calculated    that 
2,352  persons  died  of  plague  in  Lower  Damaun  between  February 
and  July,  1897.     During  the  height  of  the  epidemic  in  April,  the 
largest  number  of  deaths  from  plague  that  occurred  in  one  day 
was  80.     Some  use  of  Dr.  Haffkine's  protective  inoculation  was 
made  here,  and  the  result  is  stated    to  have   been  satisfactory. 
The  outbreak  was  of  an  exceptionally  virulent  nature. 


Hyderabad  State. 

At  the  end  of  1897  an  epidemic  developed  in  the  Naldrug 
district  of  the  Hyderabad  State  and  spread  to  the  neighbouring 
localities.  The  villages  first  attacked  were  Itkal,  Kashgaon, 
Dhotri,  Warligaon,  Sarali,  Kaviamba,  Ajagu,  and  Gungoti,  all  of 
which  are  situated  near  the  Sholapur  border  of  the  Bombay 
Presidency,  where  at  the  time  plague  was  epidemic.  On 
February  2l8t,  1>>98,  an  official  telegram  declared  that  plague  existed 
in  all  the  villages  within  a  radios  of  30  miles  of  Gungoti,  and  that 
450  deaths  had  been  recorded  from  plague  up  to  February  17th. 
/"^  On  the  same  date  220  cases  were  said  to  be  under  treatment  at 
Wadi,  a  town  with  a  railway  station  on  the  main  line  from  Bombay 
to  Madras.  It  is  believed  that  the  first  three  or  four  cases  were 
imported  by  rail  from  Bombay,  and  that  later  the  disease  spread 
by  human  agency  from  village  to  village.    Ultimately,  at  least^ 
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68  localities  in  the  Hyderabad  State  are  known  to  have  been   Appii.No.i8. 
inTaded  by  plague  during  1898;    the  total  attacks  it  is  said  onth~ 
amounted  to  about  5,000.     No  less  than  3,200  of  these  were  2*?^**?°®' 
reported  from  the  Lingsugar  district.    During  the  hot  months  of  puit^e  from 
1898  plague  subsided,  but  in  the  winter  months  it  again  showed  i)J.**Bruo?i!ow[ 
renewed  activity.     At  the  close  of  the  year  plague  had  again 
become  epidemic  in  some  districts  of  the  Hyderabad  State.     Up 
to  the  beginning  of  April,  1899,  the  recorded  plague  deaths  had 
numbered  4,764,  but  the  actual  number  is  in  all   probability 
considerably  more  than  this. 


Mysore  State. 

The  State  of  Mysore  did  not  suffer  from  epidemic  plague  until 

April,  1898.     The  chief  locality  in  Mysore  to  feel  the  full  force  of 

the  plague  epidemic  was   Bangalore  (population  about  84,000), 

where  it  is  stated  that  no  fewer  than  3,300  cases  occurred  in  the 

city,  and  3,837  more  in  the  Cantonment ;  1,963  cases  were  received 

into  hospital,  and  of  these  1,261  died.    Altogether  about  9,000 

cases  of  plague  were  heard  of  up  to  January,  1899.     It  is  believed 

that  50  per  cent,  of  the  plague  deaths  were  undetected.   Bangalore 

was  in  the  first  instance  infected  by  a  man  who  travelled  in  April 

by  rail  from  Hubli  where  there  was  a  serious  epidemic  at  the 

time.    The  infection  did  not  spread  at  Bangalore  on  this  occasion, 

for  it  was  not  till  another  month  had  passed  that  the  next  case 

was  recognised.     It  is  possible  that  there  was  a  second  importation 

of  plague   infection.      The   real   epidemic   in  Bangalore    began 

about  August,  1898.     At  the  first  intimation  of  the  presence  of 

plague  in  the  city  there  was  a  panic,  and  it  is  estimated  that  as 

many  as  25,000  persons  fled  from  the  city.     Some  of  these  carried 

infection  with  them,  and  thus  spread  the   disease  to  the  rural 

villages  and  districts  in  the  Mysore  State.     Bangalore  had  some 

overcrowded  areas,  and  in  these  plague  is  said  to  have  exhibited 

an  aggravated  type.    Attempts  to  segregate  the  infected  persons 

led   to    active    opposition    and    ultimately    to    rioting.       When 

segregation  was  given  up  at  Bangalore  the  people  became  quiet 

and  amenable  to  reason.    At  the  end  of  1898  plague  was  still 

prevalent  in   Bangalore  ;  several  Europeans  had  been  attacked, 

and  one  British  soldier  died  of  it  in  December.    In  one  bungalow 

^hree  of  the  family  were  attacked  by  plague.     It  had  been  noticed 

that  previous  to  this  dead  rats  and  dead  squirrels  had  been  found 

in  the  bungalow  gardens.     Further  reports  state  that  there  had 

been  exceptional  mortality  among  monkeys,  as  well  as  among  rats 

and  squirrels,  in  Bangalore  and  its  vicinity. 

Next  to  Bangalore  the  chief  city  to  be  attacked  by  plague  in 
Mysore  during  1898  was  Seringapatam.  Here  the  populace  ex- 
hibited the  same  violent  objection  to  isolation  of  their  sick.  This 
attitude  interfered  greatly  with  the  prevention  of  the  spread  of 
the  disease.  A  riot  occurred,  and  attempts  were  made  to  rescue 
prisoners  arrested  for  their  violence  in  a  previous  plague  riot. 
The  prisoners  had  to  be  removed  from  the  gaol  to  the  fort, 
which  the  mob  attempted  to  take  by  storm,  and  a  nxiinfeet  ol 


k.  Ko.  IS.   rioters  were  shot  In  the  &ght  tbat  ensued.    The  town  of  Chik- 

~  btillapore  also  became  infected  in  the  eiuriy  winter  of  18dS.    Riots 

km  of       hIho    developed    here    in    connection    with     plague    preventiTe 

•  rrooi      mciaHuroR,  and  in  one  of  these  rixs  f«>rty-nine  persons  were  taken 

ilmihy  priHoni^rs  and  bronght  to  6anj?aIore  whene^  they  were  sentenced  to 

six  months  im]>riftonment.     All  of  the  fortv-nine  prisoners  were 

liiocn  lated  with  preventive  material  before  r^imoval  to  jail.    During 

th(»  next  week  fn^sh  riots  occurred  ;  a  mob  of  ^X)  Mohammedans 

Biickod  the  ne^egation  camp,  and,  after  removing  every  movable 

elFect,  burruv.l  the  camp  to  the  ground.     By  December  ihe  epidemic 

in  tho  town  was  waning,  bnt  the  infection  was  spreading  in  the 

runil  districts.     Thin  epidemic  continue*!  well  into  the  spring  of 

1HI>1),  and  the  scene  of  its  greatest  virulence  was  the  Kholar  gold 

lields  whoro  it  attacked  the  coolies  empioye^l  in  the  mines. 

It  is  rororded  that  from  the  first  appearance  of  the  disease  np  to 
July  Ist,  ISDD,  no  fewer  than  18,8*>2  cases  of  plague  had  occurred 
in  th<^  Mysore  State,  of  which  12^4  were  in  Bangalore  City, 
(yantonnient  and  District.  Later  information  gives  the  total 
plague  deaths  in  the  Mysore  State  up  to  July  1st,  1899,  as  15,;)97. 
The  following  are  the  localities  in  the  Mysore  State  which  had 
boon  invadod  l)y  phigne  up  to  July  1st,  1899,  with  ihe  number  of 
oasos  and  deaths  in  each  district  or  municipality*  : — 


Dintriot  or  City. 


Bangalore  City 
Bani^aloro  Cantonment 
Hangralore  District... 

Mysore  City 

Mysore  District 
Kholar  District 
Tumkur  District  ... 
Hassan  District 
Kadnr  District 
Shimo^a  District  ... 
ChitUldmg  District 

Totals 


Plague  cases. 


Imported.     IndigenonA. 


238 

14 

49 

170 

116 

2 

6 


3,346 
4,033 


4.747 
2,653 

619 
1,990 

872 


Total 
cases. 


3,346 

4.033 

4,985 

2,667 

668 

2,160 

988 

2 

6 


18,862 


Deaths- 


2,^. 


15,59^ 


Madras  Cmr. 

Vlounn  h\foo<^M\  wrti^  haM  to  have  been  carried  by  rail  to  Madras 
fnnn  l*o«n^n  :  h\\i  ^^^x^  tt^not^nn  did  not  Spread.  The  first  recogniaed 
i^n-^p  W'lc,  io)M\ihit  on  ^V^fot^or  T,  IS'^7,  and  the  first  death  from 
^>l;\jrin>  nn  ^^  ^«»^»^>  r"^  A^Mtx^^tinji  <t>  (he  returns  of  the  Registrar- 
^,^^n^>v-)1  th»v»>  \\\M-^  U\  <^U.  ito%it»  druths  from  plague  during  the 
l:iHl  qn'n<»'^  ^^«  t^iU  u\  ,tu^  V^iy  of  Madras.  During  1898  no 
inf!>nnf\<^oys  -s?^  U*  ssW  \xU*s\u-  ou^Uxv^k  U  forthcoming ;  for,  though 
^p\pn  td'^t^^**'  v<\*-v^k\s»  '^^^  v«rVva\U4\\v  iho  Kegistrar-Genenal,  there 


•  For  Om^>  fl"^h3^  \  V*^  J'i^  ^^'^  ^  V  ^\  -^  '^v^v^'^r  Low,  late  Hedioal  Officer 


Dr.  Brace  Loi 
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vrsB  apparently  no  epidemic  prevalence.    The  occurrence  of  the  app.  a.  Na  ii 

cases  is  believed  to  have  been  due  to  importation  of  infection  q^^~ — 

from  districts  outside  the  city.    Although  there  was  no  epidemic,  Diirnsionof 

Bome  5,360  persons  or  more  submitted  to  inoculation  with  HaflF-  p^'Jfftom 

kine's  material.  iwnoiWBj  t 

Later  reports  state  that  up  to  July  1st,  1899,  only  17  plague 
cases,  with  11  deaths,  had  been  recorded  in  Madras  City. 

Madras  Presidency. 

In  common  with  the  rest  of  Southern  India,  including  the  Native 

States  of  Hyderabad  and  Mysore,  some  of  the  districts  in  the  Madras 

Presidency  suffered  from  localised  outbreaks  of  plague.     Since 

the  two  above-named  Native  States  are  in  constant  communication 

by  railway  with  adjoining  districts  of  the  Presidency,  it  was  not 

to  be  wondered  at  that  outbreaks  were  reported  in  a  number  of 

places  during  the  latter  months  of  1898.    The  inland  parts  of  the 

Presidency,  as  was  to  be  expected,  were  the  most  affected,  the 

towns  and  villages  on  the  Carnatic  shore  suffering  but  little  in 

comparison.     Cases  in  the  seaport  to^ns  were  in  all  instances 

imported  ones.    Nowhere,  however,  did  the  mortality  show  that 

the  epidemic  was  severe.     During  November  the  town  of  Namakal 

was  attacked,  and  six  districts  in  the  Presidency  were  reported 

after  this  as  having  plague.     In  the  Anantapur  district  the  spread 

of  infection  by  human  agency  was  traced  from  railway  stations  to 

several  villages.    Unusual  mortality  among  rats  was  also  observed 

here,  as  in  other  parts  of  India,  to  coincide  with  occurrence  of 

plague  among  human  beings.    The  early  months  of  1899  showed 

a  distinct  diminution  in  the  amount  of  plague  in  the  Presidency. 

A  series  of  railway  inspection  stations   were    established  during 

1897  and  1898  for  the  purposes  of  examining  passengers  passing 

from  infected  districts  into  the  Madras  l^sidency.     It  was  also 

deemed  advisable  to  forbid  the  sale  of  railway  tickets  to  pilgrims 

desirous  of  proceeding  to  the  religious  festival  which  is  held  at  Vai- 

kanta,  near  Trichinopoly,  from  December  24,  1897,  to  January  3, 

1898.    This  festival  is  attended  usually  by  pilgrims  from  all  parts  of 

India.     A  number  of  additional  medical  men  for  plague  and  for 

general  duty  were  engaged.    The  result  of  these  measures  was  that, 

Xiot withstanding  the  numerous  foci  of  the  disease  adjoining  the 

"Vvhole  of  the  western  frontier  of  the  Presidency,  there  had  been  up 

to  the  end  of  1898  nothing  like  a  wide  spread  epidemic.      It  is 

Estimated,  however,  that  throughout  the  whole  of  the  Madras 

tVesidency  up  to  July  1st,  1899,  there  had  occurred  upwards  of 

2,092  plague  deaths.    The  Madras  Presidency  had  a  clean  bill  of 

liealth  for  the  week  ended  July  8th,  1899. 

The    areas  chiefly  affected   by   plague   were   the   districts   of 
Anantapur,  Bellary,  Kumool,  North  Arcot  and  Salem,  along  with 
the  municipalities  of  Vellore  and  Wallajapet.      The  districts  of 
Anantapur,  Bellary,  North  Arcot  and  Salem  border  on  the  Mysore 
frontier,  and  Kumool  on  the  Hyderabad  frontier.    The  munici- 
palities of  Vellore  and  Wallajapet  are  situated  a  few  miles  apart 
in  the  North  Arcot  district.     Of  the  remaining  17  districts  in  the 
Madras  Presidency  seven  had   isolated  cases,  all  imported,  and 
10  districts  were  completely  free  from  plague.    Of  59  munici- 
palities  in  the  Presidency  38  remained  entirely  free  froixi  p\^;g\i.^ 
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App.  A.  No.  18.  infection.    The  subjoined  table  shows  the  distribution  of  plague 
Onthe"         ^^  *'^®  Presidency  to  July,  Ist,  1899.* 

Diifiulon  of 
Bubonic 
Flaffoa  from 
1879  to  1808;  by 
Dr.  BmoeLow. 


Vhign 

e  cases. 

Districts  and 

Total 
cases. 

Deaths. 

Mnnicipalities. 

Imported. 

Indigenous. 

DistrU-tx. 

Anantftpur  ... 

Boll&ry        ...        ...        ...        ... 

62 
21 

625 
282 

687 
303 

552 

260 

Komool 

4 

170 

174 

143 

North  Arcot           ...        ...        ... 

115 

436 

551 

413 

Dftioni           ...        ...        ■•■        ... 

143 

467 

610 

444 

7  other  diRtriots 

15 

•  •• 

15 

11 

Municipalitiei, 
jwlftnrss        ...        ...        ...        ... 

17 

•  •• 

17 

11 

V  exioro         ...         ••.         ...         •• 

6 

182 

188 

170 

Yaniyambadi         

WallajapOb  ...        •••        ...        .*. 

Timpati       ...        ...        ... 

16  oUier  munioipalities 

8 

8 

1 

38 

1 

59 

3 

9 
67 

4 
38 

6 
49 

4 
29 

Total        

«  •• 

•  «• 

2.663 

3,092 

Baluchistan. 

In  a  telegram  to  his  Government,  Dr.  Campassampiero,  the 
Ottoiftan  Sanitary  Delegate  at  Teheran,  under  date  February  Ist, 
1897,  stated  that  "bubonic  plague  was  announced  at  Djewadir, 
the  maritime  port  of  Baluchistan."  But  the  only  instances 
of  plague  which  came  under  the  notice  of  the  Indian 
Government  were  two  imported  cases,  one  stopped  by  the 
Inspectors  on  30th  March,  1897,  at  Sharigh,  and  the  other  ou 
April  12th  at  Sibi. 

Afghanistan. 

No  direct  information  is  to  hand  from  Afghanistan  in 
recent  years  as  to  the  occurrence  of  plague  in  that  country. 
The  Russian  Consul- General  at  Khorassan  (Eastern  Persia) 
states  that  "several  Indians  who  had  come  to  Afghanistan, 
died  at  Khandahar,  in  December  1896,  of  bubonic  plague."  But 
no  confirmation  of  this  statement  has  as  yet  been  made  public. 
It  is  probable  that  if  such  an  occurrence  had  taken  place,  the 
officials  of  the  Indian  Government  would  have  been  made 
acquainted  with  it. 

Singapore. 

Singapore  is  in  incessant  communication  through  shipping 
with  Hong  Kong  as  well  as  with  Indian  ports ;  nevertheless  no 
epidemic  of  plague  has  during  the  last  five  years  developed  at 
this  port.     It  is  true  that  there  have  been  several  importations  of 

*  For  these  figruree  I  am  indebted  to  Dr.  J.  Spencer  Low. 
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the  disease,  but  owing,  it  is  stated,  to  the  measures  carried  ont  at  App.a.n 
Singapore,  the  imported  infection  has  not  been  able  to  establish  on  the 

itself.*  B^io' 

In  June   1894,  a  fireman,  ill  of  plague,  was  landed  at  the  piapiefrc 
isolation  station  on  St.  John's  Island,  from  the  s.s.  Pakshan  on  JJJbJ^^ 
its  arrival  from  Hong  Kong.     The  patient  after  a  tedious  illness 
recovered,  and  no  subsequent  cases  occurred. 

In  March  1896,  a  coolie  was  landed  at  St.  John's  Island  from 
the  s.s.  Wing  Sang  suffering  from  plague  of  which  he  died 
next  day.  Five  other  "  doubtful "  cases  were  also  landed  from 
this  ship  and  were  isolated  as  a  precautionary  measure,  but  all 
recovered  and  no  extension  of  the  disease  took  place. 

During  1898,  two  plague  cases  were  landed  from  the  Keong 
Waty  and  one  case  from  the  Lightning.  All  three  cases  proved 
&tal.  There  were  also  three  other  "  doubtful "  cases  taken  to 
St.  John's  Island,  all  of  which  recovered. 

In  1899,  up  to  August,  10  plague  cases  had  been  treated  at  the 
isolation  hospital,  having  been  landed  from  vessels  arriving  from 
infected  ports ;  eight  of  these  patients  died.  Five  other 
"  doubtful "  cases  were  isolated  and  recovered. 

In  all  the  so-called  "  doubtful "  cases  mentioned  above,  fever 
was  present,  and  there  were  enlai^ed  glands  for  which  there 
existed  no  obvious  cause.  In  several  of  the  patients  pneumonic 
symptoms  were  observed. 

In  addition  to  these,  numerous  cases  of  illness  with  feverish 
symptoms  were  found  among  passengers  arriving  at  the  port.  All 
such  cases  were  isolated  and  kept  under  observation  till  a  correct 
diagnosis  had  been  established. 

The  measures  carried  out  for  guarding  against  the  importation 
of  plague  at  Singapore  have  been  the  following : — 

Ships  arriving   from    plague    infected    ports  have  been  com- 
pelled to  proceed  to  a  mooring  station  where  the  passengers  and 
crew,  one  by  one,  were  medically  inspected.    The  passengers  were 
then  landed  at   St.  John's  Island,  where  they  remained   under 
**  observation  "  while  completing  a  period  of  nine  days'  probation 
dating  from  the  time  of  leaving  the  infected  port.    At  the  end  of 
this    period  the  passengers  were  allowed  to   proceed   to  their 
destinations  in  the  colony.    The  passengers  having  been  landed, 
•*  the  ship  was  disinfected,"  and  was  then  allowed  free  pratique. 
No  attempt  was  made  to  disinfect  the  cargo,  no  matter  whether  it 
was  of  the  kind  classed  as  "  susceptible  "  or  otherwise.     Not  a 
single  instance  occurred,  during  the  five  years  under  considera- 
tion, where  plague  was  caused  by  the  landing,  or  handling  of 
cargoes. 

The  work  of  medically  inspecting  large  numbers  of  persons, 
many  of  whom  were  coolies,  was  heavy,  but  the  result  must  be 
regarded  as  highly  satisfactory  to  those  responsible  for  the 
arrangements. 

The  subjoined  table  shows  the  number  of  passengers  and  crews 
arriving  at  Singapore  in  ships  from  ports  declared  infected,  from 
1895  to  1898  inclusive,  and  who  underwent  medical  inspection  ; 

*  Certain  nunoon  were  current  in  1897  that  '*  Pestis  Minor  *'  was  prevalent  in 
Singi^Mre,  bat  no  oonfirmation  of  these  rumours  has  been  forthcoming  up  to 
thepieient^ 
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Ipp.  a.  No.  19.  the  actaal  namber  of  detected  plague  cases  occnrring  among  those 
On  the  inspected  is  also  given,  as  well  as  the  number  of  suspicious  cases 

Diffusion  of       classed  as  "  doubtful." 

Babonic 
Pl'urac  from 
1877tol<«8;  by 
Dr.  Bruce  Low. 


Year 

Passengers. 

CrAixr 

Total 

Gases. 

inspected. 

Plague. 

••  Doubtful" 

1895 
1896 
1897 
1898 

196,635 
145,814 
115,548 
144,686 

11,438 
13,457 
12,515 
12,571 

208,073 
159,271 
138,063 
157,257 

•  •• 

1 
1 
3 

6 

•  •• 

3 

602,683 

49,981 

652,664 

5 

8 

In  1899,  up  to  August,  there  were,  as  has  been  said,  10  plague 
cases,  and  five  others  classed  as  "  doubtful." 

During  1898  some  ;200  cases  of  feverish  illness  were  detected 
among  the  passengers,  but  after  detention  under  "observation," 
the  illness  was  not  found  to  be  i)lague.  In  1899,  up  to  August, 
similarly,  over  300  of  these  *'  fever "  cases  were  detained,  hot 
none  of  them  turned  out  to  be  plague. 

Russia. 

The  last  recorded  outbreak  of  plague  in  past  years  in  European 
Russia  occurred  in  1878-79  in  the  district  of  the  Lower  Volga  in 
the  province  of  Astrakhan  ;•  since  that  time,  so  far  at  least  as  can 
be  judged  from  the  absence  of  reports  upon  the  subject,  the 
disease  had  not  re-apj)eared  in  epidemic  form  in  Russia  till  1892. 
In  June,  1892,  the  reappearance  of  plague  in  Russia  was  reported 
from  Olti  in  the  Government  of  Kars.  Reports  from  Tiflis  stated 
that  the  disease  had  been  smuggled  into  the  district  from  Turkey. 
It  was  also  announced  at  the  time  that  cases  of  plague  had 
occurred  in  the  neighbourhood  of  Batoum  among  the  Moham- 
medan population. 

In  September,  1892,  bubonic  plague  suddenly  appeared  in 
Turkestan.  On  September  10th  it  had  broken  out  at  Askabad, 
w^hieh  is  not  far  from  the  IVrsiau  frontier,  and  in  six  days,  out  of 
a  total  population  of  about  IU),O0(),  it  liad  killed  some  1,303  persons. 
The  outbreak  described  by  the  Governor  of  the  Province  in  his 
report  as  "  the  Black  Death,"  followed  shortly  upon  an  outbreak 
of  cholera,  but  as  regards  the  persons  attacked  by  plague  it  is 
mentioned  distinctly  that  none  of  them  had  diarrhoea  or  vomiting. 
An  official  report  of  March  13th,  1893,  says  that  there  were  several 
cases  of  Siberian  plague  near  Kiew,  and  that  one  case  was  in  the 
City  itself.     No  further  particulars    are  given.     In  189G,  plague 


*  ViJc  Mr.  Netten  Uadoliire's  account  in  his  memorandum  on  the  progress  of 
Levantine  Plupfue  in  1876-79.  Supplement  to  the  Ninth  Annual  Report  of  the 
Local  Government  Board,  lH7'J-80.  Sfc  alao  Dr.  J.  F.  Payne'a  report  on  this 
epidemic,  Transactions  of  the  Epidemiolo;j:ical  Society,  Vol.  IV.,  p.  262.  &•<?,  like- 
wise, summary  of  Report  of  the  Imperial  German  Medical  Commission  on  the 
Plague  which  prevailed  in  the  Province  of  Astrakhan  during  the  Winter  of 
1878-79,  communicated  to  the  Epidemiological  Society  by  Dr.  J.  Lawrence 
Hamilton  on  May  6,  1880,  Vol.  IV.,  p.  376. 


is  said  to  have  appeared  at  Merv,  but  no  particulars  were  forth-    app.a. 
coming  as  to  the  outbreak.    A  newspaper  telegram,  however,  went  qjj  ^y^~ 
so  far  as  to  allege  that  some  10,(HX)  inhabitants  of  Merv  and  neigh-  Diffusioi 
bourhood  had  been  killed  during   September  and  October,  1  Si^G,  Pii^M 
by  some  malignant  fever,  the  suggestion  being  that  plague  was  in  jJJ^°" 
question.     It  w^s  not  "cholera,  small-pox  or  typhus,  for  these 
would  have  been  easily  recognised.'*     On  September  17,  1897,  a 
newspaper  correspondent  telegraphed  from  Odessa  that  plague  had 
broken  out  in  the  Northern  Caucasus,  and  that  several  deaths  hi.d 
already  occurred  ;  it  was  added  that  measures  were  being  taken  to 
arrest  the  spread  of  the  malady.     No  further  confirmation  of  this 
outbreak  was  forthcoming. 

In  the  Weekly  Public  Health  Reports,  issued  by  the  supervising 
Surgeon-General  of  United  States  Marine  Service,  it  is  stated  that 
during  the  week  ended  November  28th,  1896,  two  cases  and  one 
death  from  plague  occurred  in  St.  Petersburg;  but  no  details  of 
these  cases  have  been  obtainable.  Again,  in  the  same  publica- 
tion, it  is  mentioned  that  another  death  from  plague  occurred  at 
St.  Petersburg  during  the  week  ended  April  17, 1897.  Details  were 
also  given  of  a  case  of  plague  on  board  the  British  ship  Baldwin 
arriving  at  the  port  of  Theodosia  (or  Kaffa)  in  the  Black  Sea. 
The  patient  was  isolated  but  bacteriological  investigation  did  not 
support  the  diagnosis.  As  the  ship  had  sailed  from  Cardiff  to 
Theodosia  and  had  touched  at  no  infected  port,  it  is  unlikely 
that  the  man  (a  member  of  the  crew)  could  have  contracted  the 
disease.  No  doubt,  in  times  of  alarm,  cases  such  as  this  are  liable 
to  be  reported  as  plague,  but,  on  further  inquiry,  they  turn  out 
not  to  be  plague  at  all. 

In   November,  1898,  information  was   officially  received  that 
plague  had,  early  in  October,  invaded  the  village  of  Anzob  in  the 
district  of  Iskander  in  the  Hissar  Range,  167  miles  south-east  of 
Samarkand.     The  population  of  the  village  numbered  357,  and 
of  these  there  died  during  October  no  fewer  than   233.     The 
infection  came  from  the  village  of  Marzin  in  the  same  canton. 
A  native  woman  of  Anzob  waited  upon  a  sick  relative  there.     On 
her  return  to  Anzob  she  fell  sick  and  died  within  three  days. 
The  first  extension  of  the  disease  took  place  among  this  woman's 
x^latives,  and  from  them  the  disease  rapidly  spread  throughout 
the    village.      The    local    measures  taken   by  the   Government 
Authorities  comprised  the  establishment  of  an  isolation  hospital, 
the  clothes  worn  by  persons  who  died,  and  itheir  bedding,  were 
burnt,  the  village  was  thoroughly  scavenged ;  precautions  were 
taken  as  to  nursing  of  the  sick  and  speedy  burial  of  the  dead. 
Later,  the  infected  houses  were  destroyed   by  fire.      A  cordon 
made  up  of  the  inhabitants  of  neighbouring  villages  was  organised. 
Bodies  of  Cossacks  were  employed  to  watch  the  posts  of  observa- 
tion, and  medical  men  and  nurses,  with  the  necessary  medicines 
and  disinfectants,  were  despatched    to   the   locjility.     A   special 
bacteriologist,  who  had  studied  plague  in  India,  accompanied  the 
party.      No  further  extension   of  the  disease  appears  to   have 
occurred.    The  Russian  Government  assert  that  the  infection  was 
imported  to  Anzob  through  Baluchistan  and  Afghanistan  from 
India  by  pilgrims  who  had  returned  from  the  pilgrimage  to  Mecca 
by  way  of  Karachi,  a  port  which  was  known  to  be  infected.     But 
no  fMsis  in  support  of  this  assertion  have  been  brought  forward. 
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L  No.  13.  Anzob,  it  may  be  mentioned,  is  aboat  a  thousand^  miles  from 
"^  Karachi,  as  the  crow  flies.  It  is  not  unlikely  that  in  the  villages 
on  of  like  Anzob  in  that  district  there  may  be  an  endemic  infection 
ffrom  lik®  ^^^  "Mahamari"  of  Damaun  and  Garhwal,  which  now  and 
1W8 ;  by  again  comes  under  observation  in  the  remote  mountain  villages. 
'  In  a  recent  paper  published  in  the  Zeitschrift  fiir  Hygiene  ufid 
InfectioiislcrankJieitcn  for  May,  1899,  Dr.  Favre  of  Charkow 
describes  a  disease  that  sometimes  breaks  out  amongthe  wan  der^ 
ing  Mongolian  tribes  which  inhabit  the  steppes  in  the  district  of 
Akscha  in  the  Northern  part  of  Eastern  Siberia.  This  illness  is 
characterised  by  high  fever  and  painful  glandular  swellings  in  the 
axilla  or  groin  ;  those  who  have  no  buboes  have  lung  aflEection 
and  a  bloody  sputum.  The  disease  runs  a  rapid  course,  and  has 
a  very  high  mortality,  death  taking  place  in  from  two  to  four 
days  from  the  onset.  The  illness  is  very  infectious,  and  Dr.  Favre 
relates  an  instance  where  a  Russian  doctor  and  his  assistant  made 
a  postmortem  examination  upon  a  victim  of  the  epidemic  ;  both 
doctor  and  assistant  contracted  the  disease  within  four  days  and 
both  died  from  it.  Notes  of  five  outbreaks  in  the  Akscha  district 
are  given,  viz.,  one  in  1888,  one  in  1889,  two  in  1891,  and  one  in 
1894.  The  wandering  tribesmen  hunt,  for  purposes  of  food,  a 
rodent,  a  kind  of  Marmot  (Arctomys  Bobae)  which  is  plentifnl 
in  the  locality.  These  men  know  that  the  animals  suffer  at 
times  from  an  epidemic  disease  which  is  very  fatal.  It  is  also 
known  that  if  they  handle  or  cut  animals  showing  signs  of  the 
disease  they  themselves  are  very  liable  to  suffer  also.  Dr.  Favre 
does  not  commit  himself  to  saying  that  this  disease  which 
he  calls  "  Sarbaganpest "  is  true  ])lague,  but  he  points  ont 
that  it  resembles  it  closely. 

Tripoli. 

Plague  was  epidemic  in  Tripoli  from  1856  to  1859,  it  devastated 
the  town  of  Benghasi  in  1858-59,  and  appeared  at  Merge  near 
Benghasi  in  1874.    No  definite  origin  of  these  outbreaks  was  traced. 

Towards  the  end  of  1892,  after  a  long  interval  during  which  no 
plague  epidemic  had  been  reported,  news  came  that  plague  had 
again  broken  out  in  the  town  of  Benghasi.  The  appearance  of  the 
disease  coincided  with  the  arrival  of  a  number  of  Bedouins  from 
the  interior.  Some  20,000  of  these,  it  is  said,  arrived  in  the  town 
during  the  course  of  three  months.  This  influx  of  Arabs  was  the 
result  of  the  failure  of  their  crops  for  three  successive  seasons 
through  drought,  and  through  the  destruction  caused  by  a 
visitation  of  locusts.  The  Bedouins  were  in  a  famine-stricken 
condition.  They  crowded  into  the  town  and  subsisted  as  best 
they  could  in  hunger  and  dirt,  in  overcrowding  and  misery ;  these 
conditions  being  aggravated  by  much  fouling  of  the  ground  by 
filth,  through  the  unclean  habits  of  these  people.  As  has  been  said, 
the  disease  was  at  first  regarded  as  bubonic  phigue,  but  a  Medical 
Commission  from  Malta  reported  that  the  outbreak  was  really 
"  spotted  typhus,"  though  it  is  admitted  by  the  Commission  that 
the  cases  they  saw  and  others  which  were  described  to  them  were 
not  characteristic.  Some  had  "  boils,"  and  even  axillary  abscess  was 
noted.  In  1892,  our  knowledge  of  plague  was  hardly  so  advanced 
as  it  is  at  the  present  time,  and  one  cannot  refrain  from  entertaining 
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suspicion  when  "typhus"  associated  with  boils  or  buboes  is  App.a.N< 
mentioned.  It  is  possible,  therefore,  that  after  all,  the  disease  was  on  tbo~ 
plague,  since  it  is  no  uncommon  afiBiction  among  the  Arabs  on  S^?^*?°  * 
the  Red  Sea  Coast,  as  well  as  among  the  Bedouins  in  Mesopo-  p^^e^fro 
tamia.  As  the  disease  is  also  endemic  in  Central  Africa,  it  could  ^^^-^^^ 
obviously  travel  under  certain  circumstances  northwards  as  far  as 
Tripoli. 

At  Benghasi  there  were  in  1892  a  large  number  of  deaths,  but 
owing  to  the  peculiar  nature  of  Turkish  rule,  and  owing  also  to 
local  ignorance,  it  is  no  easy  matter  to  obtain  even  rough  statistics. 
The  Arabs  neither  register  deaths  nor  do  they  call  in  qualified 
physicians.  It  is  said  that  about  a  fourth  part  of  the  population 
caught  the  disease. 

East  Africa. 

For  a  number  of  years  a  virulent  disease,  the  clinical  characters 
of  which  were  said  to  resemble  those  of  bubonic  plague,  has  been 
epidemic  from  time  to  time  in  parts  of  Central  Africa,  notably,  it 
is  said,  in  the  Buddu  District  in  the  territory  of  King  Mitsa,  in  the 
Province  of  Uganda.*  There  are  some  who  believe  that  the 
occurrence  of  plague  in  Uganda  is  due  to  the  increasing  com- 
munication which  that  province  has  with  India,  whose  natives  are 
now  employed  as  soldiers  or  as  labourers  in  East  and  Central 
Africa. 

During  the  last  eight  or  nine  years  outbreaks  of  this  epidemic 
disease,  locally  known  as  "  Rubwunga,"  have  occurred  in  districts 
on  the  north-west  borders  of  the  German  East  African  Protectorate, 
the  infection  Jiaving  been  brought  in  the  first  instance,  so  it  is 
suggested,  from  Uganda. 

Referring  to  the  depopulation  of  Uganda  by  plague  epidemics,  one 
observer  expresses  the  opinion  that  the  scourge  is  undoubtedly 
fostered  by  the  filthy  and  uncleanly  habits  of  the  natives,  and  in 
addition  by  the  overcrowding  in  their  dwellings.  The  ordinarj^ 
Uganda  house  has  no  other  opening  for  purposes  of  ventilation  than 
the  door.  The  interior  of  the  dwelling  is  dim  and  gloomy  and  is 
divided  into  partitions  by  curtains  of  bark  cloth,  which  add  to 
the  general  stuffiness  by  impeding  the  circulation  of  air  and  the 
entrance  of  light.  The  floor,  which  is  strewn  with  fine  grass, 
becomes  the  receptacle  for  all  kinds  of  filth.  This  is  not  swept 
away  or  removed,  but  as  often  as  its  condition  reaches  a  state 
which  is  too  appalling  even  for  the  Waganda  to  put  up  with,  an 
additional  layer  of  fresh  grass  is  introduced,  "  so  that  the  ultimate 
condition  of  things  may  be  better  imagined  than  described."  It  is 
only  natural  that  such  miserable  and  dirty  habits  should  foster 
disease  and  pestilenee.t 

German  East  Africa. — In  the  Autumn  of  1897  the  German 
Imperial  Government  was  informed  that  "  Ruhivunya  "  was  pre- 
valent in  the  Kisiba  district  situated  to  the  west  of  Bukoba,  which 
lies  on  the  Western  shore  of  Lake  Victoria  Nyanza.    On  the  advice 

^  Among  others,  Captain  Lagard,  D.S.O.,  in  his  book  on  "  The  RIbo  of  our  East 
African  Empire,"  publiehed  in  1893,  refers  to  the  depopulation  of  certain 
distriotB  in  Uganda  by  plaeue. 

t  Letter  in  the  "  Times  of  July  0th,  1893,  from  a  special  correspondent  in 
Uganda^ 
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A.  Kol  lib   of  Professor  R.  Koch,  who  was  at  that  time  in  the  Protectorate  pur- 
^^  saing  his  scientific  researches  at  Dar-es-Salaam,  an  expedition  was 

■ton  of  dispatched  under  Staff  Surgeon  Dr.  Zupitza  to  Kisiba,  to  study  the 
Mfrom  nature  of  the  epidemic  malady.  The  expedition  reached  Bukobt 
JbSxow!  ^^  November,  and  although  the  epidemic  was  for  the  time  subsid- 
ing, ample  opportunities  were  available  for  studying  the  disease 
in  the  infected  localities.  Dr.  Zupitza  found  that  the  clinical 
characters  of  Ruhwunga  were  indistinguishable  from  those  of 
bubonic  plague.  He  sent  preparations  of  blood  taken  from  persons 
suffering  from  the  malady,  and  also  portions  of  the  spleen  and 
other  viscera  taken  from  fatal  cases,  to  Professor  Koch,  for  bacterio- 
logical examination  ;  with  the  result  that  bacilli  were  found  in 
these  preparations  identical  with  those  with  which  Koch  had 
become  familiar  in  India  while  studying  plague  at  Bombay. 

It  was  also  noted  that  rats  had  died  in  large  numbers  daring 
the  epidemic  at  Kisiba.  The  natives  had  already  recognised  that 
the  spread  of  the  disease  was  in  some  way  associated  with  the  rats, 
and  as  soon  as  the  dead  bodies  of  these  animals  began  to  be  found 
in  or  near  their  huts,  these  were  at  once  abandoned.  Some  of 
the  dead  rats  picked  up  at  Kisiba  were  forwarded  for  examination 
to  Koch,  who  found  in  them  extraordinary  numbers  of  plagne 
bacilli,  and  in  pure  culture.  Artificial  inoculation  was  also 
practised.  Rats,  inoculated  with  blood  taken  from  an  incised 
bubo,  died  in  two  or  three  days  :  the  blood,  and  in  particular  the 
spleen,  was  found  to  contain  swarms  of  plague  bacilli.  The 
investigations  of  Koch  and  Zupitza  place  beyond  all  dispute  the 
fact  that  Rabwunga  is  true  bubonic  plague,  and  that  it  is  endemic 
in  Central  Africa. 

Towards  the  end  of  1898  Rtihwiinga  was  prevalent  in  at  least 
two  localities  in  German  East  Africa: — (1)  in  the  district  under  the 
Sultan  of  Seissawala,  north  and  north-west  of  Bukoba  ;  (2)  '\^ 
the  district  in  and  around  Kitengule. 

According  to  statements  made  by  the  Sultan  of  Seissawala,  the 
outbreak  in  1898  had  not,  in  his  opinion,  been  so  extensive  as  in 
some  former  years.  Only  seven  "  Shambas  "  or  plantations  in  the 
northern  part  of  his  territory  had  been  attacked  during  the  year : 
but  of  a  population  of  715  in  these  seven  "  Shambas,*'  467  fell 
victims  to  the  epidemic* 

In  Kitengule  district  the  outbreak  began  about  the  middle  of 
August,  1898,  and  from  that  date  to  the  middle  of  December  some 
60  deaths  were  known  to  have  been  due  to  the  disease.  In  two 
small  hamlets  it  is  stated  that  half  of  the  inhabitants  died  from 
the  malady. 

Early  in  1898  measures  w^ere  taken  to  divert  the  trading  caravan 
routes,  so  that  travellers  should  not  pass  through  the  infected 
districts  ;  and  precautions  were  taken  to  limit  intercommunication 
between  the  invaded  and  uninvaded  localities  in  the  German 
Protectorate. 

Lorenzo  Marques. — A  report  from  the  British  Consul  at 
Lorenzo  Marques  stated  that  at  the  beginning  of  December  1898, 
the  steamer  Girotule  of  the  Messageries  Maritinies  arrived  from 
Madagascar  and  entered  Mozambique,  having  a  case  of  plague  on 

*  VerdfPentliohaxiflren  des  Kaiaerliohen  OMundheitsamtee,  1899,  page  M9. 
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board,  a  coloured  man,  employed  in  the  engine  room.    As  the  ship  app.  a.  N< 
was  not  allowed  to  land  the  sick  man,  or  to  communicate  with  on  th~ 
the  shore,  she  sailed  again  for  Madagascar.    In  January  1899,  three  DifTMion  c 
Indians  were  striken  with  what  was  regarded  at  first  as  bubonic   pSn^iJi  fro 
plague,  but  the  diagnosis  was  not  definitely  confirmed.    The  United  j^^gj^^] 
States  Consul  reports  to  his  goverment  that  the  sanitary  condition 
of   Lorenzo   Marques  is  bad.     He  says  that  for  years  "Asiatic 
traders  have  been  living  worse  than  pigs.    As  many  as  20  persons 
sleep  in  a  little  room   12  feet  square."     There   is  no   drainage 
system,  and  slops,  urine,  and  excrement,  are  deposited  in  the  tiny 
hack  yards. 

Momhassa. — Late  in  December  1898,  the  British  India  Steam 
Navigation  Company's  Steamer,  the  Bhundara^  arrived  at 
Kilindini,  near  Mombassa  (British  East  Africa),  with  1,000  coolies 
on  board,  brought  from  Karachi,  to  work  on  the  Uganda  railway 
which  is  in  process  of  construction.  The  ship  had  been  12  days  on 
the  voyage,  and  during  that  time  seven  deaths,  six  of  them  from 
plague,  had  occurred  amoi^  the  coolies.  On  arrival  the  authorities 
refused  at  first  to  allow  the  coolies  to  disembark  ;  but  ultimately  the 
ship  landed  her  passengers  on  an  island  near  Zanzibar,  where  the 
shixi  was  disinfected  and  fresh  water  taken  on  board.  No  other 
cases  developed  subsequently  among  the  coolies  or  the  crew. 


Madagascar. 

On  November  23rd,  1898,  plague  was  medically  recognised  to  be 
present  at  Tamatave ;  and,  this  diagnosis  was  shortly  afterwards  con- 
firmed by  bacteriological  examination.     It  was  admitted,  however, 
that  the  disease  must  have  been  present  in  Tamatave  for  a  month, 
or  even  two  months  prior  to  November  24th.     Here,  as  elsewhere, 
it  was  noticed  that  rats  died  in  considerable  numbers  just  before 
plague  was  recognised  at  Tamatave.     The  first  plague  cases  were 
found  to  have  occurred  in  a  certain  quarter  where  quantities  of 
merchandise,  rice  and  other  grain,  were  stored.    The  first  sufferers 
were  natives  who  were  in  the  habit  of  working  at  the  discharge 
of  vessels  bringing  merchandise  to  Tamatave  ;   and  the  theory 
adopted     by    the    French     oflBcials    was    that    the    disease    was 
brought  from    Bombay  by  a    ship    laden  with   rice.      Another 
theory    was    that  the  infection   had    been    smuggled    into    the 
island    by   one  or  other  of    the  numerous    Arab    boats   which 
frequent  the   Indian   Ocean  from  the  Straits  of    Malacca  to  the 
ilascarenha    islands,    doing    an    active   trade   on   the   shores   of 
ilalacca,    India,    Socotra     and     other    islands.      These    sailing 
>oat8   carry  no  papers  and,  it   is  allepied,  can  land  cargoes  or 
Passengers  in  a  clandestine  way  at  any  point  on  the  coast  that 
hey    may   choose.     But  opposed  to   this  view   is   the  fact   that 
Zanzibar,  which  is  the  favourite  port  for  such  craft,  had  not,  up 
A)  end  of  1898,  become  infected  by  plague.     Another  suggestion 
18  to  the  introduction  of  infection  into  Tamatavi*,  was  that  the 
French  steamer  the  Oironde  which  trades  between  Diego  Suarez, 
^  port  to  the  extreme  north  of  Madagascar,  and  Lorenzo  Marques, 
had  been  in  contact  at  Beira  with  an  English  vessel  and  had  from  it 
contracted  plague  by  which  eight  of  the  crew  of  the  Gironde^N^T^ 
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?.A.No.i8.   attacked  in  November  1898.    M.  Proust,  in  an  article  published 
th^  in  the  Bulktin  de  VAcademie  de  Medicine  (No.  2, 1899,  page  67), 

ruiionof  makes  the  definite  statement  that  the  Oironde  became  infected 
^?froin  while  lying  in  port  at  Beira  side  by  side  with  an  English  ship  the 
^Bru^iov?  captain  of  which  had  omitted  to  notify  plague  from  which  several 
persons  on  board  had  been  suffering.  The  sailors  of  the  Gironde^ 
it  was  alleged,  had  come  into  close  contact  with  the  English  ship's 
crew  in  the  process  of  unloading  the  cargoes  which  had  to  be  de- 
livered from  both  ships  into  the  same  lighter.  M.  Proust  is, however, 
careful  to  add  that  these  "facts"  require  further  confirmation. 
So  far  as  I  can  ascertain,  no  such  British  plague-stricken  ship  h.a^ 
been  heard  of.  Another  hj^pothesis  was  that  the  Gironde  became 
infected  through  meeting  an  English  ship  at  sea  aft^r  leavin-S 
Diego  Saurez.  Finally,  some  maintained  that  the  plague 
brought  by  emigrants  from  Mauritius  which,  it  was  pointed  o' 
had  frequent  communications  with  India.  But,  as  a  matter 
fact,  Mauritius  did  not,  so  far  at  least  as  is  known,  becoixi-^ 
infected  till  January  25th,  1899,  i.e.^  not  till  after  plague  had  be^^^ 
established  some  two  months  at  Tamatave. 

The  total  number  of  reported  cases  from  November  24th,  18^^' 
to  January  r)th,  1899,  a  period  of  six  weeks,  at  Tamatave,  iiB-     ^ 
population  estimated  at  8,000,  was  239  of  which  158  proved 
During  January,  1899,  some  48  fresh  cases  were  reported  and 
these  38  proved  fatal.      By  February,  the  official  reports  si 
that  the  disease  had  almost  disappeared.    These  reported  cases 
not,   however,   represent  the    full   incidence   of    the   disease 
Tamatave  and  its  surrounding  villages.     The  native  populatiC^^^ 
"  did   not    lend    themselves     to    observation ;"  they    conceal^ 
their  sick  and  buried  their  dead  clandestinely.     Many  persons  it  ^' 
alleged  never  sought  any  medical  assistance  at  all,  and  died  froiz^ 
plague  without  any  record  of  the  fact  being  made.     Even  medical 
men  refrained  from  reporting  any  but  the  typical  cases,  fearing  to 
"exaggerate  the  epidemic."     An  official  report  on  this  outbreak 
was  published  in  the  "Journal  Officiel  de  Madagascar"  on  January 
10th,  1890,  by  Dr.  Lidin  (Director  of  the  Health  Service  of  the 
Corps  of  Occupation),  who  gives  an  outline  of  the  facts,  and  sums 
up  his  report  by  several  conclusions  of  which  the  following  are 
the  chief,  viz. : — 

"  I.  The  disease  which  occurred  at  Tamatave  was  undoubtedly 
bubonic  plague. 

2.  The  ailment  was  diagnosed  first  on  November  23rd,  1898, 
but  had  existed  previous  to  this  date  for  a  month  if  not  longer. 

3.  The  disease  was  originated  by  means  of  infected  grain  from 
India. 

4.  It  attacked  first  and  ab:)ve  all  others  the  natives  employed 
in  the  handling  of  rice  in  certain  houses  of  business. 

5.  It  attacked  the  coloured  races  to  the  exclusion,  almost 
altogether,  of  the  pure  whites.  Only  three  Europeans  were 
attacked  and  but  one  of  them  died. 

6.  At  first  the  conveyance  of  contagion  from  person  to  person 
seemed  feeble,  but  it  became  stronger  as  time  went  on. 

This  official  report,  however,  only  deals  with  the  epidemic  up 
to  December  14th,  1898.  But  from  consular  and  other  sources 
particulars  have  been  received  giving  information  up  to  the  end 
of  February,  1899,  at  which  time  the  outbreak  had  aU  but  ceased. 
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The  total  reported  cases  from  November  24th,  1898  to  February   app.  a.  Nc 
2n(l,  1899,  were  305,  of  which  206  were  fatal,  a  oase  mortality  of 
67*5  per  cent." 


Vienna. 

The  Royal  Academy  of  Science  in  Vienna  sent  four  medical 
delegates  to  India  early  in  1897,  to  study  plague.  Drs.  Miiller 
and  Poech  concerned  themselves  with  the  clinical  characters  of  the 
disease,  while  Drs.  Albrecht  and  Ghon  investigated  its  pathology 
and  bacteriology. 

On  the  return  of  these  delegates  further  investigations  were 
instituted  by  Drs.  Albrecht  and  Ghon  of  the  materials  they  had 
brought  with  them  from  Bombay.  A  laboratory  for  the  work 
was  assigned  to  them  in  the  anatomical  and  pathological  depart- 
ment of  the  Vienna  General  Hospital.  A  laboratory  attendant  of 
some  experience,  named  Barisch,  was  appointed,  mainly  to  look  after 
the  experimental  animals,  to  keep  the  instruments  and  apparatus 
clean,  to  disinfect,  and  to  destroy  the  bodies  of  dead  animals. 
This  man  received  minute  instructions  as  to  the  manner  in  which 
he  was  to  carry  out  his  several  duties,  and  he  was  warned  of 
the  risks  to  which  he  was  exposed  in  the  event  of  his  neglecting 
the  precautions.  The  investigations  were  undertaken  with  a  view 
to  ascertain  how  plague  was  propagated,  by  what  means  the 
bacilli  penetrate  into  the  system,  and  also  as  to  how  far  im- 
munity against  plague  could  be  established.  The  work  was  began 
in  August,  1897,  and  was  continued  up  to  October,  1898,  when 
the  events  I  am  about  to  relate  occurred. 

During  the  investigations  the  plague  cultures  were  kept  in  the 
exclusive  possession  of  Dr.  Ghon,  and  were  propagated  by  him 
alone.  A  special  dress  was  worn  over  their  other  clothing  by  the 
two  doctors  and  by  the  attendant.  Elaborate  disinfection  by 
perchloride  of  mercury  solution  was  practised  daily  as  soon  as  the 
work  was  done. 

At  the  beginning  of  October,  1898,  the  labours  of  the  experimenters 
were  approaching  a  conclusion.  The  work  had  lasted  upwards  of 
thirteen  months,  and  all  that  remained  to  be  done  was  the 
testing  of  immunised  animals,  and  infecting  those  used  for  control 
purposes.  The  last  plague  inoculation  was  made  on  October  4th, 
1898. 

Barisch,  the  attendant,  had  a  rigor  on  October  14th.  He  had 
indulged  in  a  debauch  on  the  night  of  October  8th-9th,  and 
had  returned  to  his  home  at  5  o'clock  in  the  morning,  as  he 
expressed  it,  "  frozen."  On  October  15th  Dr.  Ghon  and  Dr.  Stejskal 
saw  the  patient  and  regarded  him  as  suflPering  from  influenza. 
Dr.  Ghon,  however,  examined  the  man's  sputum,  and  found 
alongside  pneumococei  some  bacilli  which  he  thought  might 
possibly  be  regarded  as  degenerate  forms  of  the  plague 
organism.  He  showed  his  microscopic  ])reparations  to  Dr. 
Albrecht,  his  fellow  worker,  who  agreed  with  this  view.  Dr.  Ghon 
therefore  communicated  his  suspicions  to  Dr.  Miiller,  who  had 
had  large  opportunities  for  gaining  practical  experience  of  the 
clinical  features  of  plague  while  acting  as  a  delegate  in  India.  The 
patient  the  same  day,  October  15th,  was  seen  by  Dr.  Miiller,  who 
declared  most  decidedly  that,  judging  from  the  clinical  symptoms, 
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p.  A.  No.  18.   the  case  was  not  one  of  plagne,  but  was  a  commencing  cronpouB 
^Y^l  pneumonia.      Dr.  Ghon,  however,  thought  it  advisable  to  make 

rurionof       cultures  from  the  man's  sputum,  and  injected  some  of  it  into  a 
i^^from      rat.    On  October  IGth  Dr.  Mtiller  again  made  a  careful  and  prolonged 
BrawBiw    examination  of  the  patient,  and  once  more  declared  his  inability 
to  believe,  from  the  clinical  characters  of  the  illness,  thai  tlie 
man    was    suffering    from    plague    infection.      Dr.  Ghon,  still 
suspicious,  had  the  man  removed  to  the  General  Hospital,  whero 
he  was  isolated  in  a  detached  ward,  with  two  nurses  to  wait  upon 
him.     Further  cultures  were  made  from  the  sputum,  and  a  secondl 
rat  was  injected  on  the  IGth. 

On  October  17th  the  new  cultures  showed  no  very  definite  results- 
The  rat  injected  on  the  15th  remained  alive  and  apparently  welX  * 
Dr.  Miiller  reported  that,  after  once  more  examining  the  sicl^ 
man,  he    could    find   "  nothing   to  contra-indicat^  an  ordinar]^ 
pneumonia."     Meanwhile  a  quantity  of  plague  serum  was  suppliec^ 
to  Dr.  Miiller,  but  ho  declined  to  make  use  of  it  in  the  treatmen^^ 
of  the  patient,  or  as  a  preventive  upon  himself  or  the  nurses. 

The  same  evening  (October  17th)  the  second  rat  died,  and  fron^ 
a  small  mass  of  bloody  exudation  in  its  peritoneum  Dr.  Ghon 
found  some  diplo-bacilli  which  showed  bi-polar  staining. 

On  October  18th  Dr.  Miiller,  though  admitting  that  the 
bacteriological  evidence  was  stronger  in  favour  of  a  diagnosis  of 
plague,  at  the  same  time  refused  to  assent  to  this  on  the  basis  of  the 
clinical  characters  of  the  illness.  The  same  afternoon,  October  18th, 
Barisch  died.  The  condition  of  the  patient  a  few  hours  before 
his  death  was  such  as  to  convince  Dr.  Miiller  that  after  all  he  had 
to  do  with  a  case  of  plague  pneumonia,  and  he  sent  a  communi- 
cation in  this  sense  to  Dr.  Ghon. 

On  October  19th  the  first  rat,  which  was  injected  on  the  15th, 
died,  and  subsequent  examination  showed  that  it  had  died  of 
plague. 

On  October  20th  one  of  the  nurses  became  ill,  and  on  the  2l8t 
Dr.  Miiller  was  attacked.  Both  of  these  cases  were  strictly  isolated, 
^\ith  Dr.  Poech  (who  had  studied  plague  in  Bombay)  to  attend 
them,  and  two  Sisters  of  Mercy  to  wait  upon  them.  Dr.  Mtiller 
died  on  October  23rd,  and  the  nurse  on  October  29th,  both  of 
them  from  pneumonic  plague.  The  second  nurse  who  had  waited 
upon  Barisch  had  a  feverish  attack,  as  also  had  one  of  the  Sisters 
of  Mercy  who  attended  to  Dr.  Miiller,  but  there  was  no  evidence 
to  show  that  the  illness  in  either  case  was  due  to  plague 
infection. 

As  to  the  precise  way  in  which  Barisch  became  infected  it  is 
not  possible  to  speak  with  certainty,  but  it  is  believed  that 
he  had  of  late  become  less  scrupulously  careful  about  his 
work  than  before,  and  that  he  had  been  handling,  in  the 
absence  of  the  two  bacteriologists,  the  experimental  animals,  one 
of  which,  inoculated  on  October  -Ith,  had  an  abscess  at  the  place 
of  inoculation.  It  is  also  known  that  Barisch,  who  was  a  con- 
firmed smoker,  had,  notwithstanding  a  regulation  forbidding 
smoking  in  the  laboratory,  smoked  there  frequently  of  late  ;  and 
it  is  surmised  that  his  fingers,  infected  by  handling  the  experi- 
mental animals,  had  touched  his  mouth  in  the  act  of  replacing  his 
cigarette  between  his  lips.  He  may  thus  have  practically  infected 
himself  by  disobedience  of  the  orders  issued  by  his  employers. 
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Dr.  Muller  and  the  nurse  in  all  probability  were  infected  by   app.  a.n< 
the  sprayed  expectoration  discharged  into  the  air  of  the  sick  room  q^  ^^^ 
by  the  patient  in  the  process  of  coughing  ;  the  medical  attendant  Diffusion  o 
having   special    opportunities   for    infection   while    engaged    in 
auscultating  the  patient's  chest. 

The  occurrence  of  this  localised  plague  outbreak  created  a  pro- 
found sensation,  not  only  in  Vienna,  but  also  in  tiie  rest  of  Europe. 
In  Vienna  the  wildest  rumours  as  to  extension  of  the  infection 
received  credence  for  a  time  ;  but  a  statement  of  the  facts  made 
in  Parliament  by  the  Austrian  Prime  Minister,  and  repeated  in 
the  press,  re-assured  the  public  mind,  and  the  excitement  gradually 
subsided.  The  Vienna  outbreak  is  noteworthy  from  the  fact  that 
the  disease  developed  unrecognised  directly  under  the  eyes  of 
those  who  had  made  a  special  study  of  plague  in  India  ;  and  that 
even  the  clinical  characters  of  the  disease  passed  undetected  by 
the  medical  man,  Dr.  Muller,  who  was  presumably  the  best 
qualified  in  Vienna  to  diagnose  the  disease.  It  is  also  worthy  of 
note  that  the  bacteriologist.  Dr.  Ghon,  who  had  for  18  months  or 
more  been  studying  the  bacillus  of  plague,  in  India  and  afterwards 
in  Vienna,  was  not  able  at  first  to  say  definitely  that  the  organisms 
in  the  sputum  of  Barisch  were  really  those  of  bubonic  plague. 
Such  circumstances  show  the  difficulties  in  the  way  of  recognition 
of  the  disease  by  the  clinician  and  the  bacteriologist,  and  it  is  not 
surprising  that  at  first,  at  least,  in  epidemics  of  plague,  the  cases 
pass  unrecognised  and  unrecorded,  no  measures  of  prevention, 
therefore,  being  applied  to  check  the»  spread  of  the  disease  until 
it  has  got  a  firm  footing  in  a  locality. 

In  connection  with  the  publicity  given  to  the  possibility  of 
plague  infection  spreading  from  laboratories  where  cultures  are 
kept,  some  colonial  governments,  after  this  event,  forbade  medical 
men  to  retain  plague  cultures  any  longer  in  their  possession. 
One  bacteriologist  in  Australia  was  called  upon  to  give  up,  to  be 
destroyed,  certain  plague  cultures  with  which  he  was  working. 
He  refused  to  do  so  unless  he  were  paid  a  certain  sum  in  com- 
pensation for  his  loss.  This  sum  his  Government  declined  to 
pay,  and  as  he  still  refused  to  give  up  his  i^lague  cultures,  the 
police  entered  his  laboratory  and  then  destroyed  the  cultures  in 
question. 

Mention  has  been  already  made  of  the  groundless  accusation 
against  M.  Yersin  that  he  brought  plague  infection  into  his 
laboratory  in  Annam,  and  that  the  disease  spread  from  the 
laboratory  into  the  neighbouring  villages. 
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The  Governor  Oeneral  in  Gonncil  is  farther  pleased  to  direct  as  app.  a.  Na  ui 

follows  : —  On  the 

DiflFusion  of 

(1)  That  no  person  shall  be  permitted  to  embark  with  the  S^^^2 

object  of  making  a  pilgrimage  to  Mecca,  except  at  the  m»t?i£Tby 

portB  of  Karachi  in  Sind  and  Chittagong  in  the  Lower  ^-  b™«  ^^ 

Provinces  of  Bengal,  and  tmless  and  until  such  person 

has  been  kept  nnder  observation  in  a  place  appointed 

for  the  purpose  until  such  time  as  the  Medical  Officer 

in  charge  shall  be  satisfied  that  all  risk  of  such  person 

conveying  the  infection  of  plague  has  been  completely 

abated  ;  and  unless  such  person  is  conveyed  from  the 

place  of  observation  to  the  place  of  embarkation  under 

the  orders  of  an  officer  appoint-ed  for  the  purpose. 

(2)  That  no  passage  tickets  for  the  Hedjaz  shall  be  sold 
except  at  the  places  appointed  for  the  detention  of 
intending  pilgrims  under  observation. 

(3)  That    all    persons    who    have    entered    the    Bombay 

Presidency  (excluding  Sind),  with  the  object  of  pro- 
ceeding to  the  Hedjaz,  shall  be  placed  in  a  camp  of 
observation  until  such  time  as  the  Medical  Officer  in 
charge  shall  satisfy  himself  that  all  risk  of  the  occur- 
rence of  plague  among  them  has  been  completely 
abated.    They  shall  then  be  sent  to  their  homes. 

Although  the  Government  of  India  have  decided  that  the 
pilgrimage  to  the  Hedjaz  may  be  permitted  subject  to  the  safe- 
^ardfl  enumerated  above,  they  are  nevertheless  convinced  that 
"^tending  pilgrims  will  be  well  advised  in  deferring  their  purpose 
^Mitil  another  season,  in  view  specially  of  the  stringent  quarantine 
^'ttles  imposed  by  the  Turkish  Government  and  the  inconvenience 
and  harassment  to  which  it  is  likely  they  will  be  subjected  on 
^'T^ving  in  Arabia. 

The  latest  information  received  by  the  Government  of  India 
^owBthat  Hedjaz  is  still  in  a  most  disturbed  condition,  and  ihat 
^he  journey  to  Mecca  is  fraught  with  danger  to  life  and 
P'^perty. 


Emigration  from  India. 

Home  Department,  No.  836,  dated  the  6th  March  1897. 

*^  exercise  of  the  powers  conferred  by  section  2,  sub-section  (i),  ^^'  *• 
p  the  Epidemic  Diseases  Act  (III.  of  1897),  the  Governor  General 
J^  Council  is  pleased  to  direct  that  no  person  who  has,  since  the 
J\  January  1897,  resided,  or  been  in,  or  passed  through,  the 
^tories  (other  than  Sind)  administered  by  the  Governor  of 
'^ttibay  in  Council,  or  the  State  of  Baroda,  or  the  territories  of 
^^y  Native  Prince  or  State  under  the  suzerainty  of  Her  Majesty 
^^^fcised  through  the  Governor  of  Bombay  in  Council,  shall, 
^^^1  further  oiSers,  be  permitted  to  embark  on  any  ship  at  any 
P^^  iu  British  India  with  the  object  of  proceeding  as  an  emigrant 
^'  *B  a  labourer  to  any  port  out  of  British  India. 
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Home  i:)epartment.  No.  1038,  datM  the  28th  April  1898. 

In  exercise  of  the  powerH  conferred  by  section  2,  sub-section  (/), 
of  the  Epidemic  Diseases  Act  (III.  of  1897),  the  Governor  General 
in  Council  is  pleased  to  direct  that  no  person  who  has,  since  the 
25th  March  1898,  resided  or  been  in,  or  passed  through,  the 
province  of  Sind,  shall,  until  further  orders,  be  permitted  to 
embark  on  any  ship  at  any  port  in  British  India  with  the  object  of 
proceeding  as  an  emigrant  or  as  a  labourer  to  any  port  out  of 
British  India. 
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CoiTPiiiATiON  of  Returns  of  Notib^ed  Cases  of  certain 
Infectious  Diseases,  and  Registered  Deaths  therefrom. 

1898. 


app.  a.  N< 

Compilatif 
Returns  ot 
Notified  li 
tious  Disoi 
and  TGgiHi 
Death«)  th 
from. 


It  should  be  noted,  with  reference  to  these  returns,  that  some 
of  tbe  districts  to  which  they  apply  administer  compulsory  noti- 
fication under  local  Acts;  and  that  not  only  are  some  of  the 
diseases  named  in  the  Infectious  Disease  (Notification)  Act  of 
1889  not  notifiable  under  some  of  the  local  Acts,  but  that  under 
certain  of  these  Acts  no  payment  is  made  for  the  notification  of 
multiple  attacks  of  the  Siime  disease  occurring  in  the  same  house 
within  a  specified  date  of  the  first  attack  notified. 

Tlie  Urban  Districts  finding  place  in  these  returns  in  which 
compulsory  notification  has  been  adopted  under  local  Acts  are — 
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ClerliBnwpll, 
St.  Lnkt  Middlesex 
London,  City  oLJ 
3horoditch. 
Dotbnnl  Qresn. 
Whlteoh»p«U 

Mile  End  Old  Town. 

Poplar. 

et  Savlonr,  Socthwart 

St  Ocorge.  Soathwark, 

BtOlavcBoothwart 
Borroondsey. 
Botburhilhe, 
Lambolh. 

Wandaworth. 

Groonwloh. 

LowKham. 

WoolirtolL 

PlamateuL 

I*e. 

Port  of  London. 

« Innw  Tempto  (popoktlon,  Mk 


I  Iiwlndlag  Towai  ot  London  (pot 


si    StUuy,  Stoke  HawlnfftoD 

i-St  Ollaa  uid  Bb  Oeoras, 

^        Bloomsbnry, 
S    St.  Hiutla.iD-tlie-Pleldi . 
I    SlTondf 
^J  Holborn; 
5    ClarkenwoQ  .. 
1    St  LnkD.  MlddlsMX 
l^LondoiiiOtty  off    •. 
'3hor«<lltch    ..       » 
.    Betfanal  Oreen       .. 
$    WhitochapoU 
I J  at  QoorKO-iB-Uw-BMt 

"    Hile  Bnd  Old  Toirn 

^St.  Buvlonr,  Soatbn-u'k 
St  Ooorge,  Soathwork 
NowlngloD    •  ■ 
St  Olavo,  Sonlhwark 
BermoQi 


lAmbeth 
BntlemsB 

WanclBvorth 


Woolwlah 
Fluuitsad 


ttOD 

(IMIX 


W,2S9 

117,848 
W,253 
TS^ 

142,11)1 
dS.416 

SIM  43 


1^41!! 
40,818 


VmUt  atfttamest,  Mb  QiwrMT.  ti 


Oct.  t.  oot  ifi.  Out  a. 


iij; 


'11!?*®KKffiKlfflSDSSlME!'"™''''°''*~*°-»«" 


m. 


BHTKBlq  FBrXB-^^fMiud. 

■W«oklT  Statmnmt.  !lrd,QiiMter,  im-eaMuitd. 

'•IS'" 

Jjig.a). 

Aog.»T. 

Sept.! 

Sept.  10. 

Sept.  17. 

Sept.  21. 

Oot). 

euiJtvyAnM. 

1 

1 

1 

5 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

j 

1 

n 

13 

1 
1 

1 

1 
1 

I 
t 

1 
1 

30 

4 

u 

I 

1 

i 
s 

1 

1 

1 

1 

a 

- 

1 

1 
1 

1 

a 

1 

1 
1 

1 
1 

■■ 

1 
t 

1 
1 

1 

.. 

1 

2 

«0 

i 

7 
1 

1 
1 

1 

a 
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1 
1 

897 

£3 
U 

t4 

la 

10 
6 

u 
so 

60 

to 

I 

a 

3 

1 

■a 

3 

ie 

33 

12 

10 
M 

S4 

4 
SI 

ZB 
19 

FQlliniii. 

PftddlDKton. 

ObelBBn. 

8t  George,  Hanovm  8q.« 

St.  JMlo^  WeetmlDiter. 

SVMarylebone. 

Hmupitead. 

SLPancnu. 

Mington. 

Hioliney. 

St.  Ollee  and  St.  Qeorga, 

SLMiirtla-ln-lho-PioM* 

atrand.t 

UlortoowoU. 

St.  Luke.  MiddleBci. 

Londun.Clly  of.) 

Shoredltflh. 

WhlleehspelJ 

St.  Oeor){e-lii-the-Ba«t. 

Mile  End  Did  Town. 

Poplar. 

St-flavloar.Socthwurk. 

St.  Ouorgc,  Sonthwart 

Newto^ton. 

St.01avc.3oothw»rk. 

Lamholh. 
Bnttertiea. 
Wnnda  worth. 
Gimberwell. 

Lowishftm. 

Woolwioh. 

IlnnKtead. 

Lofi. 

Port  ol  London. 

MtettBS  iDDvTtnplaCpopiilktlos,  9U. 


I  InolDdlns  Tower  ol  London  (popabiion,  M8X 


tion 

ami). 


ITtaUy  BtBlanest,  4lh  Qnutar,  1888. 


Oct.&   Oot.l&. 


II 


I 


II 


Ij  I  Hummorinkltli 


iBllDltOB  

St-UaiT,  Bloka  MawiDgMn 
Hackner        

m.  011a>  ami  BL  Osorga, 

Bloomatiajy. 
St.  Miirtin.in-tlio.FiQl( 
StjTindt 
-,  Holborn; 
5  I  Clarkenwefl  .. 
€    St.  Luke.  Hlddlssex 
^  [ London,  City  of)     .. 


Limehoiuo     .. 
Ulte  End  Old  Town 

_  Poplar 

r9L  aavloor,  Sonthuark 
St.  Ooorge,  So  alb  work 
NoTiDSton 
at  OUvD.  SDathvork 
B«rmoadM7  .. 
Bothorhllhe  .. 


Lamheth 
Battenxui 
Wanden-orth .. 


IITJMS 
96.353 
78.599 

U2.1M 


a-).2i7 


lai.is-j 

74.120 
57,178 


105,11  a 

KJ,W7 
M3IH 


•  iDdodlng  St.  Polers,  WortmlDHtar  (n 

tInoladinBOr»j'iiInn(popiiliitloQ,2B.„ -™_.  ™>,v,~„>™,„ 

Ian  (popnlaUoD,  11),  ud  Fnmlvftl'i  Inn  (vopnlMlon,  in> 


iple  (population,  S). 
w(popiilMton,lWX8> 


T                      anpLB  OotnunjtD  FBVBB-nmtMiMd. 

aid  QuutBr.  IflOS-nmlftm^J. 

T                rt 

lUrs. 

Jane  4. 

J,u.,.L 

,„.!.. 

™.25. 

jQlySL 

BMUkryAMM. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 
1 

1 

1 

J 

1 

~ 

'.[ 

:; 

I 

II 

1 

1 

:: 

1 
1 

u 

1 

1 
I 

E 

1 

London. 

SiDiinetun. 
Fulbam. 

Paddingtoa. 

St.  Ocorse.  Hamvcr  8<i.* 

Bt.  Jame*.  WcitmlnMr. 

HamlMtMuL 

BIPUICTM. 

bilDKlon. 

HacknoT. 

BtOilMMd  BL  GKirSlv 

Et.M.rii'n-^lhe-FioU* 

Holboni.J 

ClerkenwijD. 

St.  Lnke.  MtddlsMjt 

loadon.CJlyoM 

Belb^nl  GfMll. 
WTiile -■barrel  | 
St  atofi;-'-in-lbe-K»«t 

Mile  End  UidTowa 
Poplar. 

81.  Bavlour.  SDuibvuk. 

St.QeoTge.Saxnimrk. 

Nowington. 

SL  OUve,  SoaCbmA. 

BermondBey. 

B<iUierhItb&  ^ 

Lombtlb. 

Gall«raea. 

Wand-  .  or& 

CanibMx^lL 

areenwlch. 

Woolwlcb. 

nimutead. 

L»e. 

Potl  ol  London.      ' 

tOaXM  OUSIUL'U)  Tl  1  ■  ■     wifciA 

UaUMTT  Armt. 

OWlj. 

JnlT  8.    1   Jo1t1« 

laro. 

JrirSl   j    A=tL 

i« 

1 

i 

1 

I'i 

1 

J 

1 

1  1 

j 

1 

La 
t 

1' 

-s 
S 
ti 

i 

1 
ti 

Bdon      

Een^DirUiii 

Fnlhum         

Chetoca         

BL  Oeonro.  nmiOTSr  Bq  * . . 

W«tmiTi-UT            ..        .. 

8l.lC»TlcbonB      ..       .. 

HunpMwd 

BtPucru 

WlB«ton       

Bt  MuT.StokfHowlDgton 

8t*OI1«  nndBt  OeoTBB. 

Bloom  >bnrv. 
BtUiinl.i-m-tho-Fl<;ld>.. 

Btnndt         

Holborc:        

derkenwoU 

Bt-LukcMiddlnM 
Loodon.Cltyon    ..       .. 

Bhoredilcb 

Bethasjareon       ..       .. 

Whltcvhbpsll 

ftl.  Goorge-ln-lhe-Esrt    .. 

Kilo  End  Old  Town 
Popl"' 

BLOmrgo,  Soathwftrk    ■• 

Newintrloa 

St.  Olnvo.  Bonthwtttk      .. 

Botbo-l^^  ..       .', 

LwnbMb       

BatlMtM       

Ounbenretl 

Oramwlah 

Leirtabui 

Woolnhoh 

L  ..  :: 

PortorLondon       ..       .. 

«s:aiB 

msoe 
«uw 

117,84* 

««;.« 
Wsa 

UM 

US,4M 
68.410 

sun 

SU.IU 

torn 

IttfiU 

K.m 
luie 
ajiT 

UJ)t3 

es^ie 
«n« 

iwjwe 

12»,1M 
74,«20 

i6.-m 

Sim 
w.m 
iee.T4S 

17.177 
W.713 
lUi3M 
U.T2S 

st^asi 
nj9B 

S7SJ0S 

mum 

DMU 

m.aa 
aum 
mum 

EMM 

81,108 

9 
1 

1 

1 

;; 

I 

■bulndlOK  SI.  Petm  WeninltMt«T  (popnlallon.  US).  t  InolndlDB  Hlddlii  Temnle  (soDnla 

llBolodlngOMT'iInn  (topnUWon,  wf).  Lincoln. Inn  (poi»ti»tk>r«I  o^.-.^™£",iE2PSf! 


'%  Inn  (povniuion,  1&). 


.Upn.  SlJ,  Ohvtsrtuinw  (popolnt 


eiMPLK  Ootmsuva  FsTKB-nmUBsadL 

». 

Aws:. 

Septs.      Ssptm 

eept.lt. 

8«pt3t 

Oat  I. 

flUttHTlNU. 
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1 

1 

j 

ij!| 

1 

1 

1 

1 

1 

1 

1 

1 

1 
1 

3 

1 

i 

1 

I 
1 

;; 

" 

:; 

;; 

1 

I 
1 

;; 

u 

1 

1 

FolhUD. 
PvldlDftOD. 

8L  Oeocw.BitootM'aq* 

BtFueiw. 

UUnalon. 

8i-lUrT3tokeNevlailDm. 

St.  OUm  ftDd  St  Omk.. 
St  UuUD-ln-tho-ntldk. 

Btmid.t 
Holborn. 

StLake,Hldi!lwa. 
LoDdoD.  axj  oLI 

Bhoredttch. 

BoCbnalOrMD. 

Wtilit--l.»peU 

St  ^^eo^fe^I>-lhe-Eallt 

Unttbomt. 

Mile  Bad  Old  Taini. 

PoplM, 

8t  floTbrar.  Bonlbwark. 

Bt<teorpi.*oaihwmrk. 

Ifvwlivtoa. 

BtOhT«.aoiitbwK*. 

Bennondsej. 

BotberWlha 

Lunbeth. 

BftttenM. 

Wuidivortli. 

OuabexTTBll. 

Oraenwlcli. 

Wooi«teb. 

FlDDUU^d. 

Fort  of  London. 

aUn^  Imut  TB^lB  (pa|raMlan,l(). 


Poptd.- 
Uoo 

irrm    oxti-Md 

WtAli  SMMMi]t,M>Qnn(.r.l8K 

hrtUTAnw. 

Oct.S.  locLlS. 

Oet.S. 

OcLa 

NoT.S. 

Sot.  11.1 

ijii 

1 
1 

1 

5 

1 

|l| 

1 

J 
1 

1 

1 

Le 

1 
s 

i 
1 

odan       

rnlh«n         

P»adiiigtoB 

Chel«»          

EL  Oearse.  HftDomr  Sq.*  ■  ■ 

fSLMarylebono       ..        .. 

SLI<nDcr>8 

I'linatol.        

LHMkMj-       

fSC\.^e»  ond  St.  Qcorge, 

BtaUrtin-u-ihe-Fi«U».. 
Stnindt           

Clerken«eU 

at.LDkG.MiddIew« 
».Lc.ndoD,CltToa     ..        .. 

Bhondilch 

BcthulGrMn 
ffIilt«clupeU         -       .. 

UmehoM. 

liUe  Ead  Old  Town 

Popl" 

fliSaTlaiu.SimthTiuk  .. 

BLOeoree.  Boatbvsrk    •■ 
Kowlagton 

Rotherhitho 

Batlfinea       

WmclBWorth 

Oreenwloh 

LewlBbum 

Woolwich 

Plimutad 

Loe       

Portol  London       .,       „ 

usms 

81.B» 

■:•» 
mius 

7t5«9 
&539 

ie*M 
Bun 

J:?.143 

9)S» 

38.7*2 
lUlS 

asi7 

SWU 

t6.ne 
*XW 

134.003 
128433 
74.«0 
«,TB6 

B73M 
lOTJWS 
1B6,7« 

37,177 

BB.713 

iis.toi 

12.723 
84^ 

Se.2S5 
275.1!03 

iift55e 
ixjm 

lSi;.344 

1S5.4U 

93J)4J 

Kjm 

86,103 

■■ 

■- 

I 

1 

;; 

1 

1 
1 

s 

■■ 

1 
1 

;: 

•  iMfoiUiui  at.  TMwi,  WMimiMtw  <popui»tioii,  nejy 


t  iBolDdlni  Hlddlo  TNDplo  (popDl 


TMBkttx 

Onod 
larYear 

t.» 

DetS. 

Dec  10. 

Dec  17. 

Dec.  St 

Doo-Sl. 

■»teTll«k 

1 

1 

i 
1 

1 

1 

1 

1 
1 

1 

1 

1 

1 
1 

1 

i 
1 

1 

i 
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:  ;: 

1 
1 

I 

1 
1 

•• 

;; 

:: 

I 

) 
1 

i 

1 

1; 

J 
1 

14 

1 

i 

> 

i 

i 

j 

i 

ji 

> 

1 
1 

I 

1 
1 

1 
> 

I^odoo. 

FoOiuB. 
FwldtBftoa. 

CbdM. 

St.JunM.W<MadartK 

Hu>i.«.d. 
ScPuow 

Smmd-f 
Batbom; 
ClerfctBwdl 

Loodon.  City  or.l 

Shandlkh. 

Bethn«10i»en. 

UaMlxniM. 
HilaBodOldTowO. 

Poplu, 

NnriDctoa 

8t.OUT«.e(nttfa«wk. 

B<im><».d»r. 

UmbMlL 
Itatt™* 

OTBra-wleh. 

Ltrvlihuii. 

Voolvlch. 

PlnmMwd. 

Lm. 

PortofLnndott 

ss ' 

!&^^Ml5 

Sffl»_ 
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Popnk- 
0891). 

Tvpiirs  Cbvbb. 

■Weekly  5tiUomeot  IMS. 

BulkrrAreu; 

1 

s 

1 

s 

1 

! 

ToUile 

t 

111 

3 
& 

S 

"J 

ill 

1 

1 
1 

1 

J 

1 

jl 

f 

1 

1 

Lo 
B: 

a 
si 

1 

p 

B 

JJniiiiiilrall^  OaiHlai 

Hftmmonmllfa 

Chelsea 

SL  OetMve,  Huio*er  3q.*. . 
WofaDuurter 

'SLHarrlebone       ..       ., 

atftuiOTi 

Mnston        

[EMCtjttJ          

■St.  OllB.  and  8t  George 
Sk  MarliD-la-tbo-FleMa .. 

Strondt 

Holborn:        

ClBTkenweU 

StLalccMtddleuz 

fSborediwh 

BeUuuUarcen        ..       .. 
Whitwhapell         ..       .. 
SLOMrge-in-the-Eaat    ., 

LimehODso 

MUe  End  Old  Toirn 
Poplar 

fit.  Oeorgo.  Sonlhwark    .. 
NeniugbiD 

Kotherhitho 

Lambeth        

Battorm       

QrceDwIcb 

Lowlaham 

Woolwioh      •.       •• 

Flomiload 

Leo       

FortoILoDdon 

181308 
Bl^ 
VJSSt 

117.8** 
•BJBJ 

mat 

E5£S> 

nsK 

lewi 

ssyTB 

U»J43 

188,608 
Sfl.7a 

i*pia 

18417 
S4.WJ 

*3,M0 
37£8S 

mm 

mm 

74.420 
4fi.T86 

67^8 
IIJ7,S»3 

iea.7« 

27.177 
68^713 
llRBM 
12,TJS 
84382 
S^X^ 
Z75^ 
IBOiSB 
15S.B43 
2S6,M4 
t<l6,413 
82,647 
iOfitS 
62,438 
S6J0S 

1 

5 

1 
■■ 

" 

7 
E 

1 

3 

1 

!! 

1 

) 
1  . 

1 

■IlMladlDB 


indlorMlUlaTari*!*' 


-WeAIr  StttenwQI.  ISgS-anUmHd. 

ffi-S 

iforM 

Oct 

a. 

Hoy. 

«0Y. 

iMoia 

Toi»Ufar4th 

SuiibuTAnM. 

1 

1 

1 

1 

1 

1 
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1 

1 

1 

~ 

1 

- 

1 

1 

1 

1 

1 
1 

1 
i 

1 
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> 

1 
1 

I 
I 

IS 

g 

1 

1 
1 

1 

I 

LODdOO. 

lAdmtni,lfaU-tCM«l,.} 

KenflneluD. 

FulbBm. 

Paddlnicton. 

ObelMO. 

Rt  Oaorgt.  n&Da<i«r  Sq.* 

BtJuiin.Ka,tmliiiter. 

HamprtAid. 

StPSDCTBL 

UUDgtOD. 

B<..kneT. 

BL  OUm  SDd  fit  (icor^e. 
EL  lLirtiil-lii-Ibe.Fi<.'JiU. 
Sttand-t 

SLLokcMlddlcMei. 
London,  City  o(.| 

Bhorodilch. 
&«tbul  Gre-n. 
Wbi»ecb.ii*;.J 

Mile  End  Old  Town. 
Foplar. 

Bt8BVlonr.Sonthwii.k. 
Bt  Oeorgv.  f^mtbiru-k. 

fit  Oh  re.  Do  alb  wwk. 

Botherbllbe. 

Lambetb. 

Bailewa. 

Waodcvorth. 

Co,mb«n.elL 

GncDvlch. 

LewldUDi. 

Woolwich. 

namsUud. 

Port  of  London. 

dBfOn 

m 

ig 

s 

B 

S 

^ 

S^ 

mlBtla 

■ST 

li 

PopiO.- 

BiMf  LB  OONTINCBD  FETEB-WHIliSIMi. 

■■nltUTAMU 

OctB. 

Oct.  16. 

OctM. 

Oct.% 

-- 

Not.  11 

1 

1 

1 

1 

1 

1 

1 

1 

i 

t 

3 

£ 

1 

1 

Lo 
( 

1 
oi 

lldon      

K.D«lngton 

Fotbun          

PaddlngtOD 

CbeUea         

Bt  George.  H«noverBq.»,. 
naAiDlnirtai 

StMorylebMie       ..        .. 
evTiinanu 

iKllQgtOD          

Huluur        

Bt.'*V>-«  iind  St.  George, 
StMiu-Iln-iL-Uie-Fiolilj.. 

Straodt         

Qolbore;       

SL  Lnlio,  HiadleMX 
Loniion.  City  oH     .. 

Bhowd.t^ii 

BethnalGiwn         ..        .. 
WlUl«li»pel|         -       .. 

LtaBhou- 

Mile  End  Old  Town 

PopI« 

BLBiivloar.Sonlhwart  .. 
8t.  George.  Sonlbwark    .. 

NeviDgton 

AtUliite.Soi]thwuk      .. 

Botharhilhe 

Lunbelh        

BBttcreea       

Wandsvorth 

CudWwoU 

Lewisham      .. 

Woolwloh 

FlmuUAd 

tee        

PortofLondon       .,       .. 

4533.118 

18a.S08 
»1,B!B 
•7^ 

l]T.8ia 
M.2S3 
78.5*9 
65.339 
24,995 

142.W1 
88,416 

«Mm 

Sie.143 
Xl,838 

m.m 

3»,TS3 
14,616 

3W1- 
SWJl 
«tf.il6 

mm 
ma33 

74.430 
4S.796 
67J76 

mns 
87.m 

M.7U 
115.S01 
13,7:3 
64.081 
39.2S5 
275,2M 
150.KS 
156.641 
2U.3)4 
165.413 
62.6IT 
40348 
S2,436 
S«,I03 

1 

1 

" 

1 

3 

1 
1 

2 

I 

1 

■; 

•  b«toAlD8  m.  PeUnt  Wtftmlutar  (pepulAtlOD,  tK\ 


t  iMlDdlDg  Hlddle  Tamtda  <poiMd 


TotalBfo 

Qoanor 
IB88. 

^o-SiS 

L       Decs. 

Deo.  ID. 

Deo.  17. 

Deo.  24. 

Dec  31- 

Sulfur  Atmi. 

1 

1 

1 

1 

I 

1 

1 
1 

1 

1 

1 

1 

1 

1 

I 

1 
1 

l 
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i 

i 
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:: 

;; 

i 

14 
B 

i 

1 

1 

i 
i 

i 
i 

s 

'■'■ 

i 

'i 

SS 

s 

1 

i 

1 
1 

London. 

Palbam. 

ChelssL 

8t.  aeonre.  HanoTor  8q.» 

St.  U&rylebona. 
Hampfteid. 
St  FKnoru. 

hllOKtOD. 

StUary,3tokeNe«i]iitom. 

St  01l«  and  St  Ooorft 
St.  Manln-ln-tba-Fieldik 
Btriuid.t 
Holboni.: 

StLake,Mldd1e«z. 
London,  Oity  oM 
Bhoreditih. 
Betbaol  Qreen. 
WhilecbBpeLI 

LimBhonw. 

MilB  End  Old  Town. 

Poplar. 

81.  Savionr,  Sonthwwk. 

Newlniton. 

St.  OUive,  BonUkwaA. 

BarmondMy. 

Rolberhitha 

L&mbeth. 

Balteraoa. 

Camberwell. 

Woolwich. 

Flnnutaid. 

Lw 

Port  of  London. 

aOny^In  (ponlstlon.  3U>.  Llnoolo'a  Ion  (popnlktlon.  IT),  Clb«rt«rbo(ue  (popDlaVoa,  UM^ 
■n(popnMloBiSI),MidrimiTamsii(papnlMOD,lll).  • 
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Popnla- 
Uon 
OWl). 
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No.  1. 

Further  Report  on  the  Bacillus  Entbritidis  Sporogknbs; 

by  Dr.  Klein,  F.R.S. 

pp.B.  No.L  In  last  year's  Report  (27th  Annual  Report  of  the  Medical 
Officer  of  the  Local  Government  Board,  1897-1898,  pp.  21O-250), 
I  described  the  Morphology  and  Biology  of  the  bacillus  enteritidia 
sporogenes ;  its  distribution  in  milk,  in  sewage,  in  sewage  pol- 
luted water,  and  in  manure  ;  and  its  relations  with  diarrhoea  andl 
cholera  nostras. 

During  the  past  year,  I  have  made  investigation  of  this  bacilltxs 
enteritidis  as  to  its  relations  with  the  diarrhoea  associated  witla 
typhoid    fever,  and   have  taken   opportunity   of  examining  ixi 
similar    sense    some    additional  cases  of  fatal    cholera  nostras* 
and  an  extensive  epidemic  of  diarrhoea  that  occurred  in  the  warcVfi 
of  St.  Bartholomew's  Hospital.    This  diarrhoea  outbreak  is  tlx« 
third  of  like  sort  that  has  occurred  in  this  Hospital  within  t'^o 
years.     The  two  previous  outbreaks  have  been  fully  described   ^^ 
me  in  the  Reports  of  the  Medical  Officer,  one  in  1896-1897,  t" 
other  in   1897-1898.     This  third  outbreak  occurred  during    tjtoe 
early  part  of  August,  1898.      It  was  investigated  by  Dr.  F.   ^^' 
Andrewes  on  exactly  the  same  lines  as  the  two  previous  outbre^-^^ 
and  he  has  published  an  account  of  it,  to  which  I  shall  refer     ^^ 
due  course. 


e 


TJie  occurrence  and  distribution  of  tJie  spores  of  Bacillus 
enteritidis  in  typhoid  fever  and  otiier  intsstinal  diseases. 


v:m^ 


During  the  autumn  and  winter,  of  the  typhoid  fever  occunri^ 
in  London,  numerous  cases  are  taken   in  at  St.  Bartholome 
Hospital.   I  have  therefore  had  ample  opportunity  of  investigat 
typhoid   stools    with    regard    to    the   bacillus    enteritidis. 
obtaining  such  stools,  with  notes  of  the  cases  furnishing 
I  have  been  greatly  assisted  by  Dr.  T.  G.  Forbes,  of  that  hospl 
The  cases  investigated  were  not  in  any  way  selected,  but  w" 
taken  just  as  they  came  into  hospital.     All  were  diagnosed 
typhoid  fever  by  the  physicians   of  the  wards  ;  and  in  addit J^ 
and  as  a  matter  of  routine,  the  serum  test  of  Widal  was  in 
instances  made  in  my  colleague  Dr.  Andrewes'  laboratory  ;  so  t 
confirmatory  evidence  as  to  their  being  true  typhoid  was  in 
instance  forthcoming.    As  will  be  seen  the  number  of  such 
investigated  was  considerable  ;  so  that  general  conclusions  nm 
be  justly  drawn  from  the  results  of  this  investigation.     In  seve 
instances,  the  stools  of  a  case  were  examined  on  more  than  o 
occasion ;    in  other  instances,  only  one  stool   was  subjected 
examination. 

The  following  were  the  cases  dealt  with  : — 

Ca$e    1. — Edward  W.,  ag^e    33  ;    duradon  of    illness  five   days.      Diarrh 
oommenced  on  fourth  day,   stools  typical  *' typhoid."      Temperature    on    six 
day  103°  F.    Widal  reaction  positive. 

Of  a  typical  fluid  typhoid  stool  (a)  obtained  on  sixth  day,  jh^^Ai  of  a  en 
centimetre  (10  cubic  millimetres)  was  added  to  milk,  which  wae  uien  heated  f^^ 
16  minutes  at  80°  0.    After  cooling,  the  vessel  containing  the  inoculated 
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Was  plaoed  in  a  Bnohner  tube  which  was  closed  and  incnbated  anaerobically  at   App.  B.    No.  1. 
37°  C.    This  is  the  method  which  I  described  fully  in  last  year's  Report  and    ^   th~BftfiiU 
which    proved  not   only  simple  but  perfectly  efficient  in  demonstrating  the    EnteiitSiS  '^ 
presence  of  spores  of  bacillus  enteritidis.  Sporogenes ; 

The  above  milk  after  24  hours*  incubation  >«as  typically  changed  in  the  fashion  by  Dr.  Klein, 
recorded  in  last  year's  Report,  and  the  whey  was  full  of  the  typical  bacilli 
enteritidis.  Of  this  whey  1  cc.  was  injected  subcutaneously  into  the  groin  of  a 
grninea-pig  of  about  200  t^rammes  weight.  The  animal  was  found  dead  next 
morning,  with  typical  gangrene  and  copious  sanguineous  malodorous  exudation 
fall  of  the  typical  baciUi. 

On  the  ninth  day  of  this  patient^s  illness  (temperature  103°  F.)  a  further  stool, 
(ft),  was  obtained,  which  was  not  tjrpical ;  it  was  fairly  solid,  loam  coloured,  with 
a  little  fluid.  Of  this  fluid  10  cmm.,  50  cmm.,  and  100  cmm.,  respectively,  were 
used  in  anaerobic  milk  culture.  The  first  two  cultures  remained  unchanged,  the 
third  (100  cmm.)  exhibited  fairly  typical  change.  Of  its  whey  2  cc.  were  injected 
into  a  guinea-pig,  which  had  next  day  a  big  swelling  on  the  abdomen,  but  did  not 
die  till  after  48  hours. 

This  experiment  shows  then  that  the  atypical  stool  of  the  ninth  day  of  illness 
contained  only  a  tenth  part  as  many  spores  as  the  earlier  typical  stool ;  and 
further,  that  the  milk  culture  of  this  stool  proved  considerably  less  virulent  than 
that  of  stool  (a). 

On  the  twelfth  day  of  illness  the  patient  voided  again  a  typical  fluid  typhoid 
stool  (c).  Temperature  102*5°  F.  Of  this  stool  anaerobic  milk  cultures 
were  made  with  10  cmm.,  100  cmm.,  and  250  cmm.,  respectively.  The  first 
remained  unchanged ;  the  other  two  showed  the  typical  enteritidis  change,  and 
piTOved  on  injection  into  guinea-pigs  of  the  normal  virulence. 

On  the  eighteenth  day  of  illness  (temperature  102*4°  F.)  a  further  stool  (rf) 
was  obtained.  This  was  of  the  typical  fluid  character,  and  the  whey  of  an 
anaerobic  milk  culture  therefrom,  on  injection  into  a  guinea-pig,  proved  that  the 
■tool  contained  at  least  one  spore  per  50  cmm.,  and  that  the  microbe  was  of  the 
normal  virulence. 

On  the  thirty-sixth  day  the  temperature  of  the  patient  was  subnormal ;  but 
a  stool  (f)  obtained  at  this  date  was  still  of  the  typical  fluid  character  and  con- 
taiued  at  least  one  spore  per  50  cmm.  The  whey  of  this  culture  was  of  the 
normal  virulence. 

On  the  forty-sixth  day  the  patient  was  considered  convalescent,  temperature 
subnormal;  a  stool  was  atypical,  solid,  with  a  little  fluid  at  the  bottom  of 
the  vessel.  From  this  fluid  part  anaerobic  milk  cultures  were  made,  and  in  this 
way  the  stool  was  found  to  contain  one  spore  per  100  cmm.  This  milk  culture 
proved  of  the  normal  virulence. 

It  appears  then  that  in  the  early  stage  of  typhoid  fever,  when  the  temperature 
was  high  (103°  F.)  and  the  evacuation  had  all  the  characters  of  a  typical  typhoid 
stool,  the  result  was  most  pronounced.  Even  10  cmm.  of  the  fluid  from  a  stool  at 
this  stage  sufficed  to  set  up  typical  and  virulent  culture  of  bacillus  enteritidis. 
Farther,  it  is  seen  that  on  subsequent  occasions  the  number  of  spores  was  greater 
in  the  typical  stool  than  in  stools  which  were  atypical,  though  even  during 
convalescence  the  faeces  still  contained  virulent  spores. 

Ca*e  2. — Oeorge  W.  M.,  aged  16.  A  stool  (a)  was  obtained  from  this  patient  on 
the  thirteenth  ^y  of  his  illness ;  temperature  on  that  day  was  99*6°  F.  Widal 
reaction  positive.  The  patient  had  relaxed  bowels,  but  no  definite  diarrhoea,  since 
the  commencement  of  his  illness  ;  the  stool  obtained  on  the  thirteenth  day  of  his 
illness  was  semi-solid,  with  a  little  fluid  at  the  bottom  of  the  vessel.  Milk 
calture  made  anaerobically  with  50  cmm.  of  this  fluid  yielded  positive  result, 
showing  that  the  fluid  part  of  the  stool  contained  spores  of  bacilluB  enteritidis  to 
the  number  of  at  least  20  per  1  cc.  Experiment  on  a  guinea-pig  showed  that  this 
milk  culture  was  of  the  normal  virulence. 

On  the  seventeenth  day  a  further  stool  (ft)  of  this  case  was  obtained.  The 
stool  was  of  the  same  semi* solid  consistency  as  the  other,  ahd  there  was  a  little 
fluid  at  the  bottom  of  the  vessel.  The  temperature  of  the  patient  on  that 
.  day  was  98^  to  9i)*8°  F.  Anaerobic  milk  cultures  made  with  the  fluid  part  of  the 
stool  showed  that  it  contained  the  spores  of  the  bacillus  enteritidis  to  the  number 
of  10  per  1  cc.  The  action  of  the  whey  on  the  guinea-pig  was,  ho>vever,  in  this 
instance  of  a  decidedly  less  virulent  nature ;  1*5  cc.  of  a  typically  changed 
milk  culture,  per  200  grammes  body  weight,  produced  a  tumour  and  made  the 
animal  ill ;  but  the  animal  recovered,  with  ulceration  of  the  skin  which 
ultimately  healed. 

On  the  twenty-sixth  day  a  further  stool  {c)  of  this  case  was  obtained.  The  tem- 
pentare  of  the  patient  was  99°  to  100^  F.  The  stool  consisted  of  solid  faeces.  Using 
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f .  ~^    11       result  was  obtained.    Bat  the  whej  of  this  milk  culture,  althougH  in  aspect,  nse- 
EnWitkUn  ^^^"*  ^^^  ^^  ^^  coiit^iinin^  numerons  bacilli  it  was  typical,  proved  when  injeeted 

Sp^rogene* ;        into  a  j^ninea-pig  without  any  e!fect  whatever  ;  no  swelling'  occurred,  anil  the 
by  Dr.  Klein.       animal  remained  quite  well.  From  this  experiment  I  feel  justified  in  not  oonndsr- 

ing  the  culture  iu  question  as  one  of  bacillus  enteritidis,  but  (for  reasons  which 
I  pointed  out  in  last  year's  Report)  one  of  the  non-pathogenic  badllus  bntyrioiu. 
The  i)atient  died  on  the  thirty-first  day  from  exhaustion. 

In  this  case  then  the  stools  were  not  typical  typhoid  stools ;  and  although  at 
fir8t  (thirteenth  day  of  illness)  the  stools  contained  the  virulent  spores  of  bMillns 
enteritidis,  later  (on  the  seventeenth  day)  they  were  greatly  reduced  in  number, 
and  their  action  decidedly  was  letw  virulent.  On  the  twentj-sixth  day  th^ 
could  not  be  demonstrated. 

Cixr  3. — Floreu'^e  B.,  aged  19.  A  typical  fluid  typhoid  stool  (a)  was  obtsined 
on  the  eighth  day  of  illness.  The  patient's  temperature  on  that  day  was  I0l'2° 
to  103*6^  F.  Widal  reaction  positive.  Anaerobic  milk  cultures  proved  that  the 
stool  contained  the  spores  of  bacillus  enteritidis  to  the  number  of  at  least  100  per 
1  cc. ;  milk  culture  infected  with  10  cubic  millimetres  of  the  stool  becoming,  after 
21  hours*  incubation,  typically  changed.  One  co.  of  the  wh^  of  this  oaltue 
subcutaneously  injected  into  the  groin  of  a  guinea-pig  produced  death,  with 
typical  extensive  gangrene  and  copious  sanguineous  midodorouB  exndaticn  full 
of  the  bacilli  enteritidis. 

A  further  stool  (6)  of  this  case  was  obtained  on  the  twentieth  day.  This  stool  was 
not  typical ;  it  was  solid.  The  temperature  of  the  patient  was  normaL  A  partide  of 
the  solid  forces  (about  ^th  to  i^th  of  a  gramme)  was  used  for  making  an  anaerobio 
milk  culture  after  the  usual  method.  The  result  was  positive ;  the  milk  culture 
was  typically  changed  after  27  hours'  incubation  at  37°  0.  With  1  oo.  of  the 
whey  of  this  milk  culture  one  guinea-pig  was  injected ;  a  second  guinea-pig 
received  2  cc.  The  first  guinea-pig  showed  after  27  hours  a  mere  trace  (2 
swelling,  and  was  lively  ;  the  second  guineii-pig  had  a  distinct  swelling,  but  waa 
also  quite  lively.  The  swelling  led  in  this  instance  to  ulceration  of  the  skin,  the 
animal  remaining  meanwhile  seemingly  quite  well  and  lively. 

A  further  stool  (r)  was  obtained  on  the  thirty-fourth  day ;  this  stool  waa  aolid 
faeces.  The  temperature  was  subnormal  and  the  patient  convalescent.  Anaerobic 
milk  cultures  of  the  faeces  were  made,  each  with  a  fair  sized  particle  (about  ^^th 
to  Tith  of  a  gramme)  in  the  usual  manner  ;  but  they  remained  quite  unchanged, 
and  no  b-icillus  ent*»ritidis  could  be  demonstrated. 

This  ca^  is  so  far  instructive,  2\s  it  shows  that  at  the  early  stage  of  enteric 
fever,  wh(;n  the  tcmi)erature  was  high  and  the  stool  of  the  nature  of  the  typical 
typhoid  stool,  the  evacuations  conUiined  abundance  of  virulent  spores  of  the 
bacillus  enteritidis  ;  and  that  later,  when  the  stools  became  atypical  and  the  tern- 
|>eraturc  normal,  the  number  of  siK)re8  had  decreased  and  their  virulence  also  had 
abated.  And,  further,  that  during  convalescence,  even  a  fair  sized  quantity  of 
the  solid  f aices  (Vath  to  jV^h  of  a  gramme)  did  not  contain  the  spores  of  badllos 
enteritidis.  Conclusions  must  not,  however,  be  hastily  drawn,  for  other  cases,  to 
be  presently  described,  yielded  results  different  from  those  described  above  in 
regard  of  this  Case  3. 

(ajft*  4. — Charles  C.  This  case  came  first  under  observation*  on  the 
twenty-fourth  day  of  illness,  the  temperature  being  then  103"  to  104'  F. 
Widal  reaction  was  positive.  The  patient  had  diarrho[^a  during  the  first  two 
weeks,  but  then  became  constipated.  The  stool  (//)  obtained  on  the  twenty-fourth 
day  was  solid.  About  j'^th  or  ^th  of  a  gramme  of  it  in  anaerobic  milk  culture 
yielded  positive  result,  and  the  whey  of  the  typically  changed  culture  proved  of 
the  normal  virulence. 

A  further  stool  (/;)  was  obtained  on  the  thirty -fifth  day  of  this  patient's  illness ; 
it  was  solid.  The  temperature  on  this  day  was  1)8  F.,  and  the  patient  was 
regarded  iis  ccmvalescent.  Of  the  solid  fieces  two  anaerobic  milk  cultures  were 
m^ule  :  one  with  about  ^th  of  a  gramme,  the  other  with  about  ^tli  of  a  gramme. 
Only  the  first  iMJcame  typically  changed,  the  second  remained  unchanged.  With 
whey  from  the  former  one  guinea-pig  was  injected.  This  was  dead  within 
20  hours  with  typical  symptoms,  extensive  gangrene  and  copious  malodorous 
sanguineous  exudation  full  of  the  bacilli. 

*  It  will  bo  undorntood  that  this  exprcitsion  is  used  here  and  subsequently  in  this 
Report  to  indicate  that  this  was  the  first  opportanity  that  I  had  of  obtaining  a  stool  ot 
thocase. 
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(hue  5.--Jolm  B.,  sewerman,  oame  under  observation  on  the  eleventh  day  of  Afp.  B.   No, 
iUnees.    Temperature  lOr  to  las'*  F.    Widal    reaction   positive.      Stool    (/?),   ontheBacill 
obtained  at  this  date  was  flnid,  dark  greenish  brown.    Anaerobic  milk  cultures  Knteritidia 
were  made  with  it,  with  the  result  that  the  stool  was  found  to  contain  the  spores  Sporogenej ; 
of  the  bacillus  enteritidis  to  the  number  of  at  least  KM)  per  1  cc.    But  their  ^y  ^-  '^^^^ 
virulence  was  not  of  the  usual  standard  ;  the  injection  of  1  cc.  into  a  guinea-pig 
of  about  200  grammes  weight  produced  tumour,  but  the  animal  remained  alive 
although  the  tumour  led  to  extensive  ulceration  of  the  skin.    Only  when  l'i>  cc. 
of  whey  was  used  per  guinea-pig  (i.^.,  an  increased  dose)  did  the  animal  die,  but 
eren  then  not  until  after  three  days'  illness. 

A.  further  stool  (d)  of  this  patient  was  obtained  on  the  twenty-second  day  of 

illness.   The  stool  was  not  typical,  but  solid.    The  temperature  of  the  patient  was 

subnormal.    A  fair-sized  lump  of  faecal  matter  (about  -j^^th  to  ^th  of  a  gramme) 

iras  used  for  anaerobic  milk  culture.    The  result  was  positive,  and  the  whey 

proved  of  normal  virulence. 

A.  further  stool  (r)  was  obtained  from  this  case  on  the  thirty-firBt  day  of  attack, 

the  temperature  still  being  subnormal.    The  stool  was  solid,  but  there  was  a  little 

fluid  fs^sal  matter  at  the  bottom  of  the  vessel.    Of  this  fluid  part  of  the  stool, 

^    cubic  millimetres  were  used  in  anaerobic  milk  culture.    The  result  was 

positive,  and  the  whey  of  the  culture  proved  of  normal  virulence. 

bi  this  case  then,  although  the  spores,  at  first  (temp.  101^  to  103"^  very 
Ak»iuidant,  were  not  of  the  normal  virulence  ;  but  later  on  (twenty-second  day), 
^^l^en  the  temperature  had  become  subnormal,  and  the  number  of  the  spores  had 
d^oareased,  they  were  of  normal  virulence.  Still  later,  on  the  thirty-first  day, 
tix^  temperature  of  the  patient  being  still  subnormal,  the  number  of  spores  had 
■^^Khtly  increased  again,  and  t^ey  proved  of  normal  virulence. 

Gue  6. — Sidney  W.,  aged  22.  Came  under  observation  on  the  thirteenth  day 
o*ilhies8.  Temperature  101°  to  102**  F.  Widal  reaction  positive.  A  stool  (a), 
o  otisined  on  this  day,  was  a  typical  fluid  typhoid  stool.  Anaerobic  milk  culture 
^^  this  stool  proved  that  it  contained  the  spores  of  bacillus  enteritidis  to  the 
^^^Xnber  of  at  least  100  per  1  cc. ;  and  experiment  on  the  guinea-pig  proved  the 
^^ey  of  the  culture  of  normal  virulence. 

.       ^  further  stool  (6)  was  obtained  on  the  twenty-first  day  of  illness,  the  tempera- 

'^^-^^  being  subnormal.    This  stool  was  atypical — solid  faeces.    Anaerobic  milk 

?^^Xtures  of  the  stool  proved  the  presence  of  the  spores  of  bacillus  enteritidis,  but 

7^    email  number  ;  -|\;th  of  a  gramme  did  not  yield  any  result  in  culture  ;  |th  of 

gramme  proved,  however,  positive  in  this  respect,  and  the  whey  of  this  culture 

*^^^ved  of  normal  virulence. 

"The  patient  had  a  relapse  on  the  thirty-first  day,  temperature  being  lOo-G'  F.  ; 

'  on  the  thirty-second  day  a  stool  (r)  was  obtained  which  was  fairly  typical. 

ith  fiuid  from  this  stool  an  anaerobic  milk  culture  was  set  going,  with  the 

Bnlt  of  proving  the  presence  of  spores  to  the  number  of  about  20  per  1  cc.    The 

^ey  of  this  culture  proved  of  normal  virulence. 

The  patient  was  convalescent  after  the  thirty-eighth  day.    On  the  forty-second 

y  a  further  stool  (r)  was  obtained  ;  it  was  semi-fluid.    Anaerobic  milk  culture 

^  the  stool  showed  spores  to  the  number  of  ten  per  1  cc.,  and  they  were  of  normal 

^    lenoe. 


-^^       Case  7. — Albert  T.,  age  36.    This  case  came  under  observation  on  the  twenty- 
^4bird  day  of  his  illness.    Temperature  101"  to  103'  F.    Widal  reaction  positive. 


tool  (a)  obtained  at  this  date  was  a  typical  fluid  typhoid  stool.    Anaerobic  milk 

ulture  of  it  showed  the  presence  of  spores  of  bacillus  enteritidis  to  the  number 

f  about  60  per  1  cc.    The  milk  culture  was,  however,  of  subnormal  virulence  ; 

t  took  three  to  four  days  to  kill  a  guinea-pig  with  the  usual  dose. 

A  further  stool  (A)  was  obtain^  on  the  thirty-  eighth  day,  the  temperature 

ing  102*«*  F.    The  stool  was  of  the  typical  fluid  typhoid  character.     Anai-robic 

^^nilk  culture  of  the  stool  showed  the  presence  of  spores  of  bucillut*  enteritidit*  to 

'^^he  number  of  100  per  1  cc.,  and  experiment  on  the  guinea-pig  with  the  whey  of 

"%he  culture  proved  them  to  be  of  the  normal  virulence. 

Casr  8. — Sidney  W.  This  case  came  under  observation  in  the  convalescent 
irtage  on  the  twenty-ninth  day ;  the  temperature  was  normal.  The  stool  (^/)  was 
of  a  semi-solid  character.  Anaerobic  milk  culture  made  with  ^th  of  a  gramme 
of  the  stool  proved  negative.  A  further  stool  (/>)  was  obtained  on  the  thirty- 
eighth  day,  the  patient's  temperature  being  normal.  This  stool  was  normal, 
*olid.  With  it  anaerobic  milk  cultures  were  made,  the  amounts  of  faeces  used 
oemg  considerable.  A  milk  tube  that  received  about  ^th  to  ^th  of  a  gramme 
J*oved  podtive ;  the  whey  injected  into  a  guinea-pig  was  of  normal  virulence. 


A.  StaL  r^f  >.— AAft  >.  im  Pf.  I^j»  »»  «mr  sader  ul— nation  an  the  tweatieth 
iar.  ifht  -Mfuttncnn  kiojr  I  I  -ai- 1  1*  F.  Wiii&I  icMCian  pontiTe.  The  fltool 
•:i2GK3tf*i  u  ^^->*  bat  -w  :i!  121*  77703!  ±x3i  Tjpbowi  chancter.  A  pUtinum  loop 
tiZ.  jrmiht*i  =2.  ■"  ">  nl=iiz«f  znaLi*.  »<•  tbf^zIi.  mad  the  wbej  pgOTod  of  nonnal 
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kf  &!=«:  3.  itpno^  cx'wwii^'aeDi  cwca.  the  etool  had  heen  car- 
SrcBiHi  :x  z'lti  -m-i^bt  -^njin^tiaiiy  liier  r:  vik^  rait^ied :  <o  that  no  exact  measure* 
secLi  :if  izif  lanrriz::  ;•;  ^o:l  kfi5««i  »  1^  ailk  in  making  anaerohic  milk 
<iiI"iTtr«^  rcQJi  »  mux.  ^li  n  nmsti  c-r:  laaa  tbe  ^  ovboluin^  "  of  thia  stool, 
a»  aLjc  :i  j«rx¥rfcl  :c^ifr  frailuhr  <&.*•: ij«  :^  Trr-bofti  eaM»  (a  laripe  Tolnme  of  a  5  per 
■=.:.  ic^TiDra  -.-.f  ."arrtro:  hai  Ssc^r  ubh»i  »  :ie  srpboid  «tool  in  each  instance), 
fci  s:  3fyrtw:>:«ii*^  -Hfttti  m  lif  fccni*  :f  imt  ^•ciUti*  cnteritidis  ciotitninefi  in  it  j 
A  frr-vwr  «:-xC  >"  -r^  rocfczz*!  -.-ci  lirf  ^cirnr-eiziith  day,  the  tempeiatare 
HKsr  z*:c^a'  fcsi  tV  Tiiswct  ^:c.ti>*."«it.  Tia*  «tooi  wa*  atrpicaL  solid.  With 
a  HLr-fC9f*i  'jzjiz  :i  ziai  iZK*:L  iz,  Azsair.'ucc-  =ilk  cnlicxewa^  made,  tmt  this  proved 


Cu^  :  . — IUn2^:L  •:_  Jkf*  f»F.  Cisie  3=ricr  otwniaaon  on  the  twenty-fifth  daj 
of  il*.a«»w  Trci7«*nj*'  :•;«  zc-  I'.rt  F.  Wsdal  r«»ccion  positive.  The  stool 
obcaiaeii.  a  'JJ^^  t-zii  ttto-oi  ^oc^  taj  hMXk  cirbo!ii«d :  bat  it  produced  in 
aztt^nvbce  =ii*.k  rc~r=r^  zbrt  ryz^^sC  ^h^ki^rt  vf  bftcilliu  enieritidLS  and  the  whej, 


t'sjf  i:.— Ei:-«:  H.  jtfv  14.  rau=>e  7=p5er  obMrratzcm  on  the  twenty-third  daj 
of  illn«ti«..  s«B.;«en£i£nf  Vk=uc  1  ■*l'^  F.  Wiiju  n»ction  poatiTe.  The  stool,  whidi 
v;a»  of  ^rr^"^  c^jkracQer.  biaiL  vbai  oxaiaed  in  Uie  laboratory,  been  carbolised. 
Anaeivkbtio  silk  ccil7;ir^.  wiih  a  \x9  f  ;ill.  jra^nr  poi^xtire  result ;  Timlenoe  of  wh^ 


A  fxinb^r  «ool  '/»^  w*s  v<<akLx»i  ►.-<£:  ibe  forzitKh  -iay  of  illness,  the  temperatnxe 
Imuut  ^ubovVTsi&I.  aad  ^be  m:>K::  cocrftle^^vnt.  The  $tool.  which  was  solid,  had. 
wh«ci  rvmwt  in  ihe  laH^razo-ry.  ^i«»icfi  carK>Ii?«d.  A  good-«iied  lamp  of  the  solid 
pan  of  the  jiccol  w^  «oipIoT«ii  1=  anafr^lKC  milk  cultnzes.  These  showed  after 
thive  day»*  incubazka  only  <>Ii^h:  chancer:  gas  was  produced,  but  there  was 
much  curdM  caeein  and  noc  ihe  normal  amount  of  whey,  though  this  ocmtained 
a  fair  numlwr  of  bacsIlL  Is;ecdoci  in:o  the  guinea  pig  of  a  normal  doee  of  whey 
prvxiuvV\i  ^welliiu:  *r:i  trjk:L<::ory  .ij-riieciw?**  :  bat  the  animal  recovered,  after  the 
skin  oTvr  :ho  aKiv^^i^s,  bjk:  i:\"vr»:««:.  Thi-  *bow>  that  the  number  of  spores  in 
tho  f  vet's  vV'^M  nv^:  bjkvo  NL^tn  lir^rr,  iaa  th^:  these  pt^>essed  decidedly  subnormal 
virult»nvx». 

(\s*t'  12. — Wi'.IiASi  B«  a^  ITv  Casie  under  notice  on  the  forty-second  day  of 
illn«?ss,  the  toaij'^-riture  l^inir  l'>4*2  F.  Wivial  reac:ion  positive.  The  stool 
obtaineii  on  that  oiy  was  ^lenii-flui^i.  Anaerobic  milk  culture,  made  with  a 
platinum  Kv>p  full  of  the  *too!.  w3l*.  after  24  hours'  incubation,  typically  changed, 
and  the  whey  prov^  of  normal  virulence. 

Oi^  \X — Alfrv*.!  C  aire  21.  Th:>  cas**  cime  uiider  notice  on  the  ninth  day  of 
illncswt.  the  temperature  beiniT  I" I "•»  F.  Wi^lal  naction  positive.  The  stool  was 
atypical.  >emi-5olid  :  the  jxitient,  however.  ha*i  had  diarrhiva  during  the  first  four 
days.  With  a  platinum  loop  full  of  the  jsolid  part  of  the  stool  an  anaerobic  milk 
culture  was  matle.  This,  after  24  hours"  inoulKition.  was  typically  changed,  and 
the  whey,  when  injecte^l  into  a  sruiuea-pig.  proved  of  normal  virulence.  The 
patient  had  normal  tem^terature  on  the  twentieth  day.  and  was  then  considered 
convalescent.    Owing  to  a  misunderstanding  no  further  stool  was  obtainable. 

/"//j»r  14. — Ellen  S..  age  lt>.  Came  under  observation  on  the  fourteenth  day  of 
illness,  temperature  being  l«»3->  F.  Widal  reaction  positive.  The  stools  were 
typical  fluid  tyj)hoid.  A  ^mple  (</)  that  was  brought  to  the  laboratory  had  been 
carbolised.  With  a  loop  full  of  the  stool  an  anaerobic  milk  culture  was,  however, 
made,  and  this  became  typically  changed,  while  its  whey  proved  of  normal 
virulence. 

A  further  stool  (*)  was  obtained  on  the  twenty-fifth  day  of  the  patient's  illness, 
her  temperature  being  101*4'  F.  The  stool  was  solid.  With  a  fair  sized  lump  of 
it  (aUmt  T^.jth  of  a  gramme)  an  anaerobic  milk  culture  was  made,  which  became 
typically  changed,  and  the  whey  of  which  proved  of  normal  virulence. 

A  further  stool  (O  ^^  obtained  on  the  thirty-second  day,  the  temperature 
being  normal  and  the  patient  convalescent.  The  stool  was  normal,  solid.  With 
alKiut  Vijth  and  ^th  of  a  gramme  respectively,  anaerobic  milk  cultures  were  made. 
These  did  not  undergo  any  change. 


Case  15. — liarj  D.,  aged  3f .    This  case  oame  first  under  notdoe  on  the  fourteenth   App.  R    No. 
day  of  illness,  temperature  being  100*6°  F.    Widal  reaction  positive.    The  patient   ^   th~Bacin 
had  had  diarrhcea  and  typical  typhoid  stools  in  the  earlier  stages  of  the  disease.    Ect^tidiB   ^ 
The  patient's  bowels  on  the  fourteenth  day  were  constipated,  and  the  stool  (a)   Sporogenes ; 
obtained  was  solid.    It  had  been  carbolised.    Anaerobic  milk  cultures  made  with   by  Dr.  Klein, 
a  loop  full  of  the  solid  material  became  typically  changed,  and  the  whey  proved 
of  normal  virulence. 

A  further  stool  (d)  was  obtained  on  the  twenty-fourth  day,  temperature  being 
normal  and  the  patient  convalescent.  The  stool  was  solid.  With  a  fair-sized 
lump  (about  ^\;th  of  a  gramme)  an  anerobic  milk  culture  was  made,  which  became 
topically  changed  after  twenty-four  hours'  incubation,  and  the  whey  of  which 
proved  of  normal  virulence. 

Case  1 6. — William  W.,  age  1 6.  This  case  came  first  under  notice  on  the  fourteenth 
day  of  illness.  Temperature  102*8°  F.  Widal  reaction  positive.  The  patient  had 
had  no  diarrhoea  at  any  time  during  his  fortnight  of  illness.  The  stool  (a) 
obtained  on  this  day  was  solid.  With  a  loop  full  of  the  solid  faeces  an  anaerobic 
milk  culture  was  made,  which  became  typically  changed  in  due  time,  and  the 
whey  of  which  proved  of  the  normal  virulence. 

A  further  stool  (h)  was  obtained  on  the  twenty-first  day,  temperature  being 
102'6*  F.  This  stool  was  of  a  semi-fluid  character.  Anaerobic  milk  culture  of 
the  stool  proved  negative.    No  further  stool  was  obtainable  from  this  case. 

Case  17. — William  S.,  aged  5.  This  case  came  under  notice  on  the  fourteenth 
day  of  illness  ;  temperature  then  101*4''  F.  Widal  reaction  positive.  A  stool  {a) 
obtained  at  this  date  was  a  typical  fluid  typhoid  stool.  With  about  10  cmm. 
(j^th  of  a  cc.)  of  it  an  anaerobic  milk  culture  was  made,  which  became  atypically 
changed,  and  tiie  whey  proved  devoid  of  pathogenic  action. 

A  further  stool  Qi)  was  obtained  on  the  twenty-second  day,  temperature  being 
still  101*4°  F.  This  stool  was  semi-fluid ;  and  a  loop  full  in  anaerobic  milk  culture 
produced  the  typical  change,  the  whey  proving  of  normal  virulence. 

No  further  stool  was  obtainable  in  this  case. 

Cote  18. — ^Eliza  T.,  aged  9.  Came  first  under  notice  on  the  fifteenth  day  of 
illness,  the  temperature  then  being  104°  F.  Widal  reaction  positive.  Stool  (a) 
was  typical  typhoid.  With  a  loop  full  of  it  an  anaerobic  milk  culture  was  made 
which  proved  neg^ative. 

A  further  stool  (V)  was  obtained  on  the  twenty-seventh  day  of  illness,  the 
temperature  being  still  high,  103*4°  F.  The  stool  was  semi-solid.  Anaerobic 
milk  culture  proved  negative.    The  patient  died  on  the  thirty-first  day. 

Cote  19. — Eliza  S.,  aged  4.  This  case  came  under  observation  on  the  twelfth 
day  of  illness,  the  temperature  being  99*4°  F.  Widal  reaction  positive.  Stool  (ji) 
was  typical,  fluid.  With  a  platinum  loop  of  this  fluid  stool  an  anaerobic  milk 
culture  was  made  which  became  typically  changed  in  due  time,  and  the  whey  of 
which  proved  of  normal  virulence. 

A  further  stool  (Ji)  was  obtained  on  the  thirty-first  day,  the  temperature  being 
100°  F.  This  stool  also  was  typical.  With  a  platinum  loop  an  anaerobic  milk 
culture  was  made,  which  becimie  typically  changed  in  due  time,  and  the  whey  of 
which  proved  of  normal  virulence.    No  further  stool  of  this  case  was  obtainable. 

C(ue  20. — William  S.,  aged  ir».  Came  under  notice  on  the  thirty-first  day  of 
his  illness ;  the  temperature  was  normal,  but  the  stool  was  of  the  typical 
character.  Widal  reaction  positive.  With  a  platinum  loop  an  anaerobic  milk 
culture  was  made,  which  became  changed  in  an  atypical  manner,  though  the  whey 
of  it  proved  of  normal  virulence. 

No  further  stool  obtainable  from  this  case. 

Case  21. — Ellen  K.,  aged  5.  This  case  came  under  observation  on  the  fifteenth 
day  of  illness,  the  temperature  being  lOO'C*"  F.  Widal  reaction  positive.  The 
patient  had  been  throughout  constipated.  On  the  fifteenth  day  a  carbolised  stool 
was  obtained.  With  a  solid  particle  of  it  an  anaerobic  culture  was  made  which 
yielded  positive  result,  and  the  whey  proved  of  normal  virulence. 

Case  22.— Fred.  G.,  aged  6.  This  case  after  eighteen  days'  illness  had  for  eight 
days  normal  temperature  ;  then  on  the  twenty-sixth  day  the  temperature  suddenly 
rose  to  102°  F.  and  the  pitient  "  relapsed."  Widal  reaction  positive.  All  through 
the  first  illness  and  until  relapse  the  bowels  were  in  this  case  constipated.  With  iSie 
relapse  the  patient  voided  a  typical  typhoid  stool,  one  platinum  loop  of  which  was 


318 


ritidis 
fgeaea; 
r.  Klein. 


B.  No.  L  need  for  azmSrobio  milk  onlture.  The  onltore  beoame  changed  in  a  typunl 
manner,  and  the  whey  proved  pathogenic,  inasmnch  as  it  produced  great  swdliag 
in  the  gfroin  and  on  tibe  abdomen.  The  animal,  however,  recovered  after  exten&Te 
ulceration  of  the  skin  of  the  abdomen. 

[The  last  six  cases  (Case  1 7  to  Case  22)  formed  an  interesting  group  comprised  in 
a  localised  outbreak  of  typhoid  fever  in  a  court  off  Red  Lion  Street,  ClerkenweU. 
This  outbreak  began  with  James  S.,  aged  4^,  on  November  20th,  1898.    His  CMe, 
which  did  not  come  under  my  observation,  was  followed  by  that  of  Fred  G. 
(Case  22)  on  November  28  ;  by  that  of  Eliza  T.  (Case  18)  on  December  3rd ;  by 
Eliza  S.  (Case  19)  on  December  5th  ;  by  William  S.  (Case  17)  on   December  6th; 
by  William  S.  (Case  20)  on  December  hth  ;  and  lastly  by  Ellen  K.  (Case  21)  on 
December  13th.    All  these  patients  lived  in  the  same  court  and,  with  the  excq>tion 
of  William  S.  (Case  20),  whose  age  was  IG,  were  children  between  4  and  9  years  of 
age,  accustomed  to  play  together  in  the  court.    No  definite  cause  of  the  fever 
could  be  traced.    There  was  no  uniformity  in  the  symptoms  as  r^ards  diarrhoea ; 
some  had  typical  fluid  typhoid  stools  from  the  first,  while  others  were  constipated. 
As  mentioned  above,  in  most  instances  (except  Case  18)  the  spores  of  the  bacillufl 
enteritidis  were  present  in  the  bowel  evacuations  in  sufficient  abundance  to  be 
easily  detected  by  using  small  amounts  (a  platinum  loop,  x.«.,  abont  10  cm.)  of  the 
fluid  stool  for  anaerobic  milk  culture.] 

C^iJte  23. — John  W.,  aged  23.  Came  under  observation  on  the  thirteenth  day  of 
illness.  Temperature  had  been  on  the  eighth  day  102''  F. ;  on  the  thirteenth  day 
it  had  fallen  to  100°  F.  Widal  reaction  was  positive.  The  patient  had  diarrhoea 
from  the  fourth  day  of  illness  till  the  eighth  day  ;  on  the  thirteenth  day  the  stool 
was  of  semi-solid  nature,  pale  yellow  in  colour.  Anaerobic  milk  culture  made 
with  a  platinum  loopful  of  stool  became  typically  changed,  and  the  whey  proved 
of  normal  virulence.    No  further  stool  was  obtainable. 

Caite  24. — Rachel  R.,  aged  23.  First  came  under  notice  on  the  twenty-fourth 
day  of  illness  ;  temperature  104*2*"  F.  Widal  reaction  positive.  A  stool,  typioal 
fluid  typhoid  stool,  in  anaerobic  milk  culture  produced  typical  change,  and  ^ 
whey  of  the  culture  proved  of  normal  virulence. 

Ciifte  25. — Emeline  B.,  aged  S2.  Came  first  under  notice  on  the  twenty-first  day 
of  illness,  when  the  temperature  was  varying  between  103*6''  and  105°  F.  The 
patient  was  in  a  bad  state,  having  rigors  almost  daily.  Widal  reaction  positive. 
Stools  typical,  fluid.  A  platinum  loop  from  such  stool  yielded  positive  result  in 
anaerobic  milk  culture,  and  the  whey  proved  of  normal  virulence. 

Cage  26. — James  S.,  aged  7.  This  case  came  first  under  notice  on  the  eighth 
day  of  illness,  the  temperature  being  104°  F.  Bowels  constipated.  Widal  reaction 
positive.  A  small  portion  of  semi-solid  stool  in  anaerobic  milk  culture  gave 
typical  change.  The  virulence,  however,  of  the  whey  was  sub-normal ;  it  produced 
a  big  tumour,  but  this  broke  and  led  to  ulceration  of  the  skin,  which  ultimately 
quite  healed  up. 

Caxe  27. — John  C,  aged  21.  Came  under  notice  on  the  twenty-eight  day  of  his 
illness  ;  temperature  on  the  fourteenth  day  102°  F.  Widal  reaction  positive. 
Had  diarrhcea  for  ten  days  from  the  eleventh  till  twenty-first  day  ;  stools  typical, 
fluid.  On  the  twenty-eighth  day  patient*s  temperature  was  normal,  and  the  stool 
voided  was  solid.  Anaerobic  milk  culture  made  with  a  fair  sized  lump  of  it  became 
atypically  changed ;  such  culture  contained  a  few  slim  bacilli  which  were  not 
bacillus  enteritidis  and  which  were  not  pathogenic  to  the  guinea-pig. 

Ca^e  28. — Osmond  N.,  aged  1 8.  Came  under  observation  on  the  fourteenth  day  of 
illness,  the  temperature  being  lOrF.  Widal  reaction  positive.  Had  no  diarrhoea 
until  the  eighth  day  of  illness.  The  stool  obtained  was  typical  of  typhoid. 
Anaerobic  milk  culture  with  one  loopful  of  it  proved  positive  ;  virulence  of  the 
whey  normal. 

Case  29.— George  B.,  aged  18.  Came  under  observation  on  the  twelfth  day  of 
illness  ;  temperature  lOO^"  F.  Widal  reaction  positive.  Bowels  constipated. 
Obtained  (by  enema)  a  solid  stool,  which  did  not  yield  positive  result  in  anaerobic 
milk  culture :  the  culture  became  atypically  changed,  and  though  it  contained 
few  slim  bacilli,  these  were  not  bacilli  enteritidis  and  were  non-virulent. 

Case  30.— Felix  K.,  aged  21.  Came  under  observation  on  the  fourteenth  day  of 
illness,  temperature  100"  F.  Widal  reaction  positive.  Patient  had  been  consti- 
pated;  solid  stool  obtained  by  enema.  With  a  fair-sized  lump  of  faces  an 
anaerobic  milk  culture  was  made,  which  gave  negative  result. 
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[ThfiM  three  oaeee  (28,  29  and  80)  were  employes  at  the  same  establiehment  in  Afp.  B.    ] 
Holbom.   Case  28  and  case  30  were  taken  ill  with  typhoid  fever  on  Jannary  16thf   ^^  theBa< 
1899  ;  case  29  on  January  18th.    A  fonrth  person,  William  D.,  aged  23  (of  whom   Enteritidi 
no  stool  was  obtainable)^wa8  taken  ill  with  typhoid  fever  also  on  January  16th,   Sporogenc 
at  this  establishment.    This  case  also  was  free  from  diarrhoea,  his  bowels  being  ^Y  ^f-  &1< 
constipated  throughout.     There  was  failure,  it  will  be  noted,  to  demonstrate  the 
spores  of  bacQlus  enteritidis  in  cases  29  and  30  (constipated),  but  positive  results 
were  obtained  in  case  28.    Now  in  this  latter  case,  in  which  the  spores  of  bacillus 
enteritidis  were  abundant  in  the  stool,  and  of  normal  viralence,  the  stool  voided 
was  a  typical  fluid  one ;  whereas  in  the  other  two  cases  (constipated),  from 
which  solid  faeces  only  were  obtainable,  the  culture  test  made  with  a  fair-sized 
lump  of  material  failed  to  yield  the  spores  of  bacillus  enteritidis.] 

Case  31. — James  M.,  aged  24.  Game  first  under  observation  on  the  eighteenth  day 
of  illness,  the  temperature  being  then  103""  F.  Widal  reaction  positive.  Had  had 
diarrhoea  throughout,  and  this  was  still  present  on  the  eighteenth  day.  The  stool 
when  received  in  the  laboratory  had  been  carbolised.  With  a  few  drops  of  this 
carbolised  stool  an  anaerobic  milk  culture  was  made,  which  yielded  positive 
result,  and  the  whey  proved  of  normal  virulence. 

Cos*!  32. — Arthur  S.,  aged  14.  This  case  came  first  under  notice  on  the  seven- 
teenth day  of  illness,  the  temperature  being  then  102*9''  F.  Widal  reaction  positive. 
The  patient  had  had  diarrhoea  throughout,  and  the  stool  received  on  the  17th  day 
was  a  typical  fluid  typhoid  stool.  Anaerobic  milk  culture  made  with  a  loopf  ul 
of  stool  yielded  positive  result,  and  the  whey  proved  of  normal  virulence. 

Case  33. — Kate  H.,  aged  4 7.  Game  first  under  notice  on  the  twenty-seventh  day  of 
illness,  the  temperature  being  then  101°  F.  Widal  reaction  positive.  Had  had 
diarrhoea  throughout ;  the  stool  received  on  the  tweny-seventh  day  was  typical  and 
fluid.  With  a  loopful  of  this  an  anaerobic  milk  culture  was  made,  which  proved 
positive;  but  the  whey  was  of  slightly  subnormal  virulence,  the  animid 
recovering  after  the  fifth  day. 

Case  34. — Sophy  L.,  aged  7.  Game  under  observation  on  the  twenty-eighth  day 
of  illness,  temperature  on  that  day  being  99-1  (>2'2^  F.  Widal  reaction  positive. 
The  patient  had  had  no  diarrhoea  up  to  that  date,  and  the  stool  obtained  was 
solid  faeces.  The  result  of  anaerobic  milk  culture,  made  with  a  fair-sized  lump 
of  it,  proved  negative  as  to  bacillus  enteritidis. 

Case  35. — Nurse  B.,  age  24.  Game  under  observation  on  the  fifteenth  day  of 
illness,  temperature  being  then  normal.  W4dal  reaction  positive.  No  diarrhoea 
till  the  thirteenth  day,  when  the  bowels  became  loose.  The  stool  obtained  on  the 
twenty  seventh  day  was  semi-fluid,  and  from  it  anaerobic  milk  culture  was  made, 
which  proved  negative.  This  same  patient  suflPered  a  relapse  on  the  forty-fifth 
day  from  the  onset  of  illness  ;  her  temperature  rose  to  U)i'2''  F.,  but  there  was 
no  diarrh'sa.  A  stool  was  obtained  on  the  fifty-second  day,  at  which  date  her 
temperature  was  still  102°  F.  This  stool  was  semi-solid,  ^aerobic  milk  culture 
of  it  yielded  negative  result. 

Case  36. — Gharles  B.,  age  32.  Game  first  under  notice  on  the  twenty-third  day 
of  illness,  temperature  be^g  100°  F.  Widal  reaction  positive.  The  stool  received 
was  fluid,  typical  typhoid.  An  anaerobic  milk  culture,  made  with  a  platinum 
loopful,  became  typically  changed,  and  the  whey  proved  of  normal  virulence. 

Case  37. — Walter  P.,  age  7.  Game  under  notice  on  the  twenty-second  day  of 
illness,  temperature  being  100*2°  to  102*8°  F.  Widal  reaction  doubtful.  A  stool 
received  on  that  day  was  solid.  Anaerobic  milk  culture,  made  with  a  fair*>sized 
lump  of  it,  yielded  positive  result,  and  the  whey  was  of  normal  virulence. 

Case  38. — Nelly  H.,  age  15.  Game  under  notice  on  the  twenty-first  day  of  her 
illness,  temperature  being  97*8°  to  99*8°  F.  Widal  reaction  negative.  No  diarrhoea  ; 
soUd  dark  stools.  Anaerobic  milk  culture  of  these  proved  negative  qua  bacillus 
enteritidis. 

Case  39. — John  H.,  age  29.  Game  under  observation  on  the  twenty  third  day 
of  his  illness,  temperature  being  normal.  W^idal  reaction  positive.  Had  had  no 
diarrhoea  during  his  illness.  A  stool  on  the  twenty-third  day  was  semi-fluid. 
With  a  fair-sized  lump  of  it  an  anaerobic  milk  culture  was  made,  which  proved 
positive,  and  the  whey  was  of  normal  virulence, 
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ni'i>lt»,  mill  (hn  |iitMiiiii.  iHiiiviilrM<ri<iit..  Widal  reaction  poeitire.  Had  haddiarrboa 
III  llii>  fill  lim  iiliiKiin  III  liiH  IIIiii'kh.  SUniI  olituined  for  examination  soIi<i.  With 
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I  iiiiM  i'imI  imw  In  \^\\\r^^  in  tsihular  form  all  the  cases  of  typhoid 
\t'\t\  ill  iiM'iHil  III'  which  o|i|M»rtunity  waw  affonled  me  for  ex- 
•iiiiliiiiiM  llii>  tiiiinlM.  All  had  Imtii,  in  thr  firtjt  insianci\  i.liagiioseJ 
HM  iMii.iin  I'll  ni  iliiM  ilisiMsr,  and  in  rr^^ard  of  two  only  did  doubt 
.'iilnii  ijiumiIIn  juirio  :  NauM'ly,  Casr  M  (Nelly  H.),  which  had 
lixi-n  diMfiiiiKiiMJ.  I»\  ilir  ^'I'luTal  nature  of  her  illness  and  the 
I -I  hind  lnin|M'iaiiirr  in  llio  early  stii*^eH,  as  typhoid  fever,  but 
uliiili  IiiiIimI  In  ^;i\o  Widal  Traction  and  was  a  ease  without 
di'iiiliiiMi  111  iiii\  iMuo  during'  illncHH  ;  nnd  Cfise  37  (Walter  P.)j 
wliihii*  liliiitd  lieliuNed  tlouhtfully  in  respect  of  Widal  reaction. 
Til  In  I'U'io  liiid,  Iiowexor,  characteristic  temperature  during  the 
Mini  )Miit  id'  hill  llliieNs,  antl  had  diarrhcua  also  during  the  first 
I  \\id\p  HI  r«iiir(iMMi  da\s. 

Mnmn  |iitdltiiiiuu'\  coinments  ari^  nocessjiry  as  to  the  several 
enliiiiiiin  III  I  he  lalile.  The  thinl  column  gives  the  tempera- 
Imo  i»l  llin  ImmIn  of  I  he  |K)tient  on  the  day  that  a  stool  was 
ohitiiiMMl  thp  two  li^juiH's  mt»an  ;  left  morning,  right  evening 
loiiiM»'iniiir»»  Thp  lifih  column  states  the  condition  of  the  bowels 
on  ilie  dji\  I  hill  u  mIooI  \n  as  obtained,  and  the  sixth  column  notes 
I  ho  mil  me  ol  (he  »4iool  ac(\ially  received  at  the  laboratory.  It  is 
lo  be  undoiHiood  Ihaf  **  No  Piarrhiva  **  is  not  retrospective:  for, 
HH  waM  poniu»d  oul  in  ihe  description  of  the  castas  on  previous 
im^es,  in  iujin\  instances  diarrluva  had  K^en  pn.*st»nt  for  a  longer 
or  nhorter  periml  antecedent   to  the  day  on  which  a  stool  was 
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obtained  for    examination.    The  seventh    and   eighth  columns  app.  b.  no. 
require  somewhat  more  detailed  explanation.  ontheBacUii] 

EnteritldiH 

As  to  column  7  "  Number  of  Spores  "  (of  bacillus  enteritidis)  brD?*l"lfn. 
found  in  the  stool  on  a  particular  day.  ANlierever  it  was 
possible — e.g.y  in  the  case  of  the  typical  thin  fluid  stool — 
the  amounts  of  the  stool  that  were  added  in  each  instance 
to  10-12  c.c.  of  milk  had  been  actually  and  accurately 
measured;  so  that  in  these  cases  the  number  of  spores  that 
produced  the  typical  enteritidis  change  of  the  anaerobic  milk 
culture  could  be  fairly  accurately  estimuted.  But  since  the 
number  of  milk  cultures  that  could  be  devoted  to  each  sample  of 
stool  were  of  necessity  limited,  the  several  amounts  of  a  given 
fluid  stool  added  to  separate  milk  cultures  differed  within 
considerable  limits.  Each  sample  of  fluid  stool  was  thus  dealt 
with:  There  was  added  to  one  milk  culture  10  cmm.,  to 
another  50  cmm.,  and  to  a  third  100  cmm.  of  the  stool ;  and 
if  it  were  found  that  the  first  culture  remained  unaffected, 
while  the  other  two  showed  the  typical  enteritidis  change,  it 
was  inferred  that  the  particular  stool  contained  at  Uast  20 
spores  per  1  cc.  I  say  '*at  least,"  because  it  is  possible  that 
like  change  might  have  been  also  brought  about  by  any  amount 
of  stool  less  than  50  cmm.  and  more  than  10  cmm. 

Where  the  stool  was  typical,  though  not  so  thin  a  fluid  as  the 
above,  a  platinum  loopful  was  dealt  with  in  lieu  of  an  actually 
measured  quantity.  Such  a  loopful  amounts,  as  far  as  can  be 
approximately  determined,  to  nearly  10  cmm.,  /.^.,  li^yth  of  1  cc, 
certainly  not  more ;  and  in  many  instances,  the  stiitement 
"Numerous"  refers  to  the  result  of  this  method,  for  in  such 
case  at  h^ast  100  spores  must  have  been  present  per  1  cc.  of 
stool. 

In  those  cases  in  which  the  stool  was  semi-solid  or  solid, 
a  "  fair-sized  particle  "  of  the  material  was  added  to  the  milk. 
I  have  in  several  instances  attempted  to  get  an  idea  of  the 
amount  of  stool  thus  dealt  with  as  compared  with  a  sample 
of  typical  thin  fluid  typhoid  stool  obtiiined  in  the  way  above 
noted.  This  I  have  done  by  taking  up  with  the  same  loop  a 
similarly  sized  particle  of  the  solid  stool,  and  distributing  it  in 
water  so  as  to  render  the  mixture  as  like  as  possible  (so  far  as 
can  be  judged  by  the  eye)  as  regards  turbidity  and  consistency, 
to  a  thin  fluid  stool ;  and  I  have  found  that  such  a  "  fair-sized 
particle  "  corresponds  to  from  J  to  ^  a  cc.  of  the  fluid  stool.  A 
positive  result  after  inoculation  of  the  milk,  therefore,  with  a 
"  fair-sized  particle  or  lump  "  would  mean  that  about  2-4  spores 
were  present  per  1  cc.  of  the  fluid. 

It  has  been  stated  in  the  notes  of  the  cases  in  several  instances, 
that  the  amount  of  solid  fa3ces  was  weighed  out  as  nearly  as 
could  be  done ;  that  ^^th  of  a  gramme  of  a  solid  stool  was  then 
distributed  in  water,  so  as  to  make  an  emulsion  that  approxi- 
mately corresponded  in  turbidity  and  consistency  to  a  typical 
thin  fluid  typhoid  stool ;  and  that  it  was  found  that  ^^yth  of  a 
gramme  of  the  solid  material  would  correspond  to  about  1  cc. 
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^poroffenes; 
by  Dr.  Klein. 


upp.B.   No.i.  of  a  typhoid  stool.      In    cases,  therefore,   in    which   yV^h  of  a 
3otheBacninfl  grainme  of  solid  stool  had  to  be  added  to  milk  to  give  a  positire 

result,   only  about    1    spore    was   present  per    1    cc.   of    stool; 

whereas,  as   regards  the    typical  fluid   typhoid  stool,   in  many 

instances  the  number  of  spores   present   was   at   least    1(X)  per 

1  cc.  of  stool. 

When   the   milk   (heated  after  inoculation  to  80  C.  for  12-15 
minutes  in  order  to  kill  everything  except  spores),  having  been 
anaerobically  incubated  at  37°C.,  showed  no  change  after  three 
days,  such  milk  certainly  did  not  contain  the  spores  of  bacillus 
enteritidis.      For    if    these    latter    be     present    the    change   is 
certainly  well  under  way,  if  not   fully   developed,  after  24-36 
hours.     In  several  instances,  the  milk  culture  changed  only  after 
lapse  of   2-3  days,  or  even  later ;   but  in  such  case  the  change 
was  quite  different  from  that  produced  by  bacillus  enteritidisw 
The  latter  grows  very  rapidly,  and  in  24-36  hours  the  milk  ii*^ 
which   it    is  growing  exhibits  copious  clear  (or  more  or  les^sSK. 
turbid)    whey,    with   casein    flocculi    adhering   here   and  ther^s^ 
to  the  wall  and  bottom  of  the  tube,  and  particularly  floating 
slightly  pinkish  threads  buoyed,  on  the  top,  up  by  copious 
bubbles,  which  by  this  time  have  so  completely  disarranged  anc^"* 
disintegrated   the   superficial    layer  of    cream  as  practically  t^-» 
destroy   it.      The   whey    under   the   microscope   is   full   of   th 
characteristic  rod -shaped  bacilli  enteritidis. 


When,  however,  the  milk  underwent  change  only  after  2-3  day 
and  when  this  change  consisted  in  a  complete  solidification 
the  milk   with  a  few   cracks   in    it    containing   clear  fluid,  tlm« 
cream    layer    remaining   undisturbed    and   separated   from   tl»-^ 
subjacent  clot  by  a  thin   layer   of   clear   liquid,  the  clear  flui^ 
contained     under    the     microscope    a    few    thin    long    bacilli- 
As  I  have  pointed  out  in  my  former  reports,  the  only  microt^^ 
besides  bacillus  enteritidis  that  produces  the  rapid  and  characteristS.  ^ 
change  of  the  anaerobic  milk  is  the  bacillus  bntyricus  of  Botki^^- 
But  this  microbe  is  without  any  pathogenic  action.     In  the  ca^^ 
of  bacillus  enteritidis  the  pathogenic  action  is  very  typical  9am^^ 
rapid.     But,  as  was  also  pointed  out  in  a  former  report  (1897-189$  ^ 
the  degree  of  its  pathogenicity,  as  regards  the  guinea-pig,  varies  I 
different  samples  of  spores.    In  most  cases  of  diarrhoea  (as  I 
summer  diarrhoea,  epidemic  diarrhosa,  cholera  nostras,  typhoL 
stools)  a  typically  changed  anaerobic  milk  culture  forms  a 
1  cc.  of  which,  when  injected  subcutaneously  into  the  groin  of 
guinea-pig  we  ighing  200-300  grammes,  causes  in  a  few  hours  swellin- 
about  the  seat  of  inoculation.     This  swelling  by  the  next  momin^ 
(within  20  hours)  extends  over  the  groin,  the  abdomen,  and  eve 
chest,  and  feels  to  the  touch  like  a  big  bag  of  gas  or  fluid.    Th. 
animal,  as  a  rule,  is  dead  in  this  space  of  time,  or  dies  in  24 
30  honrs.     On  post-mortem  examination  the  skin  of  the  groi 
thigh,  abdomen,  and  even  chest  is  separated  from  the  snbjacen 
muscles  by  gas  or  fluid,    the  latter  being  a  sanguineous  0^^  ^^^ 
showing  under  the  microscope  no 'blood  discs),  malodorous,  thii^^^^^^^ 
or  viscid  fluid  crammed  with  the  characterisHc  rod-shaped  bacilli 
The  subcutaneous  and  muscular  tissues  are  partly  dissolved  int 
shreds,  and  are  iraugrenoi  s,     A  milk  culture  the  whey  of  whic 
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in  the  above  amoant  causes  this  typical  fatal  resnlt  with  exten-  a.pp.  b.   no.  i. 
sive  gangrene  I  consider  as  of  ''normal  virulence/*  and  in  the  ontheBaoUiiw 
foregoing  description   of    the  cases  and   in    tlie  tabular   state-  f^^JSJi. 
ment    the  expression   "  normal    virulence "   is  to  be    taken   in  by  Dr.  Kiein. 
this  sense. 

In  those  instances  when  the  normal  dose  of  1  c.c.  of  the  whey 
of  a  typically  changed  milk  culture*  fails  to  kill  a  guineji-pig  of 
200-300  grammes  weight  in  24-30  hours,  although  it  has  produced 
extensive  swelling  in  the  region  of  the  groin  and  abdomen,  and 
even  chest,  such  culture  is  spoken  of  as  **  of  decreased  virulence." 
And  there  are  various  degrees  of  such  decreased  virulence,  ranging 
from  one  which  produces  distinct  more  or  less  fcjelatinous  tumour, 
leaving  the  animal  lively  and  otherwise  well,  up  to  a  virulence 
rendering  the  animal  distinctly  ill  and  quiet,  with  definite  tumour, 
and  killing  it  in  two  to  three  days  or  later,  with  post-mortem 
appearance  of  fairly  well  marked  gangrenous  change  in  the  tumour 
and  surrounding  parts.  A  more  than  normal  dose — /.^'.,  Vb  to  2  c.c. 
of  the  whey  of  a  typically  changed  milk  culture  yter  guinea-pig 
of  2<X)-300  grammes — which  does  no  more  than  cause  tumour 
and  retarded  death,  is  of  course  also  a  culture  of  "decreased 
virulence." 

But  whatever  the  degree  of  virulence  may  be,  and  whether  the 
experimental  animal  appears  lively  and  well  or  is  more  or  less 
quiet  and  off  itn  feed,  there  always  is  after  24  hours  a  tumour 
produced ;  and  by  this  the  pathogenicity  of  the  culture  is 
established.  This  local  effect,  in  the  case  of  a  culture  of 
**  decreased  virulence  "  as  a  rule  leads  to  sloughing  of  the  skin, 
which  ultimately,  after  a  week  or  two,  completely  heals.  In  a 
few  instances  the  tumour  (fluid)  after  24-48  hours  was  of  great 
size  and  extent  and  led  rapidly  to  sloughing,  becoming  open  and 
discharging  copious  thin  malodorous  fluid. 

Although  I  have  not  met  in  the  above  typhoid  fever  experiments 
with  cultures  of  the  spores  of  bacillus  enteritidis  possessing  any 
greater  virulence  than  is  expressed  by  0*5  c.c.  of  the  whey  pro- 
ducing, in  a  guinea-pig  of  200-300  grammes  weight,  typical 
tumour,  extensive  gangrene,  and  death  in  20-24  hours,  1  have 
occasionally  obtained  milk  cultures  of  the  spores  of  bacillus 
enteritidis  "from  raw  sewage,  as  also  from  sewage-polluted  water, 
exhibiting  virulence  considerably  greater.  For  instance,  from 
Hendon  sewage  and  from  the  deposit  of  the  water  of  the 
River  Lea  and  of  the  River  Thames,  I  have  had  milk  cultures  of 
which  0*25  c.c.  of  the  whey  caused  the  above  extensive  gangrene 
and  death  in  16  hours;  the  spores  of  the  crude  Hendon  sewage 
being,  indeed,  those  possessed  of  the  highest  degree  of  virulence 
that  I  have  yet  met  with.  I  consider  these  facts,  viz.,  as  to 
especial  virulence  of  spores  of  sewage  (crude  or  water  diluted), 
of  importance  and  worthy  of  being  placed  on  record. 


•  It  will  be  nndentood  that  invariably,  for  the»e  cultures,  quite  recent  y 
Fterilixed  milk  was  used ;  for.  as  I  have  pointed  out  in  la»t  year's  report  stale  milk 
in  not  so  well  suited  for  these  cultivation  experiments, 
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Proceeding  now  to  summarise  and  compare  the  results  obtained 
by  examination  of  stools  in  the  several  cases  : — 

In  25  instances  there  was  diarrhoea  and  typical  typhoid  stools 
at  the  time  of  experiment ;  and  in  23  of  the  25  the  spores  of 
bacillus  enteritidis  were  numerous  enough   to    be  detected  in 
small  quantities  of  the  stool  (in  10  cubic  millimetres  more  or 
less),  in  two  insiances  only  did  such  small  quantity  fail  to  give 
evidence  of  the  presence  of  these  spores.    A  negative  result  in 
this  sense  does  not  of  course  mean  that  no  such  spores  w^ere 
present  in  the  stool  ;  all  that  such  experiment  shows  is  that  they 
were  not  numerously  present — that  they  were  in  quantity  less  than 
1()0  per  1  cc.     In  other  26  instances  the  stool  at  the   date  of 
examination  was  solid.     Of  these  26,  ten  yielded  negative  results, 
qua  spores  of  bacillus  enteritidis,  0*25-1  cc.  emulsion  comparablei 
to   fluid  typhoid  stools  being  employed  in  each   instance  ;  tha 
is  to  say,  large  quantities  of  the   solid  material  were   in  eac 
instance  tested. 

Whereas,  therefore,  in  the  phases  of  enteric  fever  associates 
with  typical  fluid  typhoid  stools  the  spores  of  bacillus  enteritidi 
are  as  a  rule  nunwnnidy  present^  in  a  considerable  percentage  o- 
instances  (about  159  per  cent.)  of  the  typhoid  cases  wherein  th 
stools  had  become,  owing  to  constipation   or  to  convalescence^, 
normally  formed  and  solid,  the  spores  were  altogether  absent  i 
relatively  considerable  amounts  of  the  faecal  matter.     And  even  i 
those  instances  of  formed  solid  stools  in  which  the  spores  we 
found  to  be  present,  they  could  only  be  demonstrated  by  usi 
large  amounts  of  the  faecal  matters.     So  too  with  stools  whic 
were  of  a  semi-solid  or  semi-fluid  nature  ;  in  12  such  cases  the  t 
with   considerable  quantities  of  stool   proved   negative   in  foiu 
instances  (or  33  per  cent.). 

It  maj*  be  affirmed  then  that  though  in  the  diarrhoea  stagei 
of  typhoid  fever  the  number  of  spores  of  bacillus  enteritidi 
is,  as  a  rule,  great  and  easily  demonstrable,  in  the  non-diarrhce^^ 
condition  or  in  the  convalescent  stage  of  that  malady,  their  numbe^^ 
so  greatly  and  conspicuously  diminishes  as  to  render  it  very^^^^^ 
difficult  if  not  practically  impossible  to  demonstrate  them. 

Having  thus,  during  the  progress  of  these  experiments,  ascer 

taiued  that  the  spores  of  bacillus  enteritidis  are  occasionally  so 
limited  in  number  in  stools  as  to  require  examination  of 
considerable  amounts  of  faecal  matter  in  order  to  demonstrate 
them,  I  considered  it  necessary  to  reconsider  the  statement 
made  in  previous  reports  by  myself  and  Dr.  Andrewes  (Reports 
for  1896-1897  and  1897-1898)  as  to  the  absence  of  spores  of 
bacillus  enteritidis  in  the  stools  of  non-diarrhoea  patients  and 
in  those  of  healthy  persons.  The  statements  in  question  referred 
to  investigations  which  made  comparison  in  this  sense  between 
the  fluid  stools  of  cases  of  epidemic  diarrhoea  and  cholera  nostras 
on  the  one  hand,  and  ordinary  diarrhoea  and  healthy  evacuations 
on  the  other.  In  the  fluid  stools  of  epidemic  diarrhoea,  demon- 
stration of  the  spores  of  bacillus  enteritidis  by  anaerobic  milk 
culture  was,  by  using  a  small  quantity  of  the  fluid  for 
inoculation  of  the  milk,  in  most  instances  easily  achieved. 
In  some  cases  it  will  be  remembered  that  the  mucus  flakes  were 
crowded  with  these  spore-bearing  bacilli.  Hut  the  experiment 
failed  in  some  (a  minority  of)  instances  of  fluid  stools  of  diarrhoea, 
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and  failed,  too,  in  normal  stools ;  the  method  of   using  i?mall  apt.  r. 
quantities  of  stool  being  in  these  cases  also  adopter!.     I  am  nf»w  ^atbem 
inclined  to  think  that  the  n^ative  results  in  the  case  of  snmnirr  pireritk 
diarrhcBa  and  in  the  ease  of  healthy  persons  were  dne  to  not  SyDrK 
using  sufficient    amount    of    the  stool    for   inoculation   of  the 
milk.     However  that   may    be,   I   have  now   devote«i    fonher 
attention   to   this   subject,  and  am,  eons*K|uently,  in  a  position 
to  supplement  the  statements  above  referred  to  by  the   results 
of  a  number  of  new  observations  in  the  same  subject-matter,  as 
follows : — 

1.  A  girl  (A.  P.)  was  suddenly  taken  ill  with  tt^vere  diarrh<i^ 
on  September  17th,  and  died  in  fourteen  hours.  Stools,  typical 
rice-water  character.  Thev  di«l  not  vi*ld  anv  cholrni  vibrios,  l»ut 
the  spores  of  bacillus  enteritidis  of  normal  vimlence  were  easily 
demonstrated,  a  loopf ul  of  the  stool  beinjr  used  for  ihf  anaerobic 
milk  culture. 

2.  Similarly,  in  all  the  cases  of  the  third  epiilemic  outbreak 
of  diarrhoea  in  the  wards  of  St.  Bartholomew's  Hcjspital  on 
August  6th,  1S98,  investigateil  and  describeil  by  Dr.  Andrewes 
(Tlip  Lciucpt^  January  7th,  1S1>9),  the  presence  of  numerous  spores 
of  bacillus  enteritidis  had  been  microscopically  and  ctilttirally 
easily  demonstrated  by  Dr.  Andrewes. 

3.  Alfred  F.,  age<l  16,  taken  ill  with  pneumonia,  had  also 
^^Jarrhoea  ;  the  stool  was  semi-fluid  ;  widal  reaction  negative  :  crisis 
on  January  30th.  With  a  platinum  loop  a  sample  of  the  top  part 
^^  the  fluid  stool  was  transferred  to  an  anaerobic  milk  culture. 
R^ult  positive,  and  whey  of  normal  virulence. 

4.  Of  the  following  cases  the  contents  of  the  colon  transversum 
Were  obtained  in  the  post-mortem  room.  These  were  of  more  or 
less  fluid  character,  and  fair  amounts  of  them  (one  to  three 
platinum  loops)  were  used  for  anaerobic  milk  cultures,  which 
proved  positive  qua  spores  of  bacillus  enteritidis,  and  which  were 
^^Qnd,  by  experiment,  of  tne  normal  virulence. 

(a.)  Harriett  D.,  age  26.  Died  from  gastric  ulcer,  compli- 
cated with  perforation  and  peritonitis. 

(^.)  Abraham  I^.  Empyema,  perforation  of  diaphragm, 
peritonitis.     Contents  of  ileum  fluid. 

(r.)  William  E.,  age  47.  (Esophageal  stricture ;  broncho- 
pneumonia ;  septicaemia. 

(</.)  Catherine  J.,  age  58.  Ovariotomy,  peritonitis ;  l>oth 
ileum  and  colon  distended  with  gas ;  contents  of  colon  pale 
thin  fluid. 

{e.)  Samuel  S.,  age  22.  Otitis  meilia  :  cerebral  abscess. 
Ileum  contained  a  little  fluid,  with  mucus  flakes. 

(/.)  Moses  Y.,  age  55.     Epilepsy.    Contents  of  colon  black 
thin  fluid. 
"^*  In  the  following  cases  neither  the  history  nor  the  actual 
.J^^e  of  the  bowels  and  contents  of  the  colon  on  the  post-mortem 
*^le  suggested  diarrhcea. 

(a.)  Maria  H.  Ankylosis  of  jaw  ;  failure  of  heart.  Con- 
tents of  colon  normal.  With  a  good-sized  lump  taken  up  with 
a  platinum  loop  made  anaerobic  milk  cultures.  Result  was 
negative. 

(I),)  James  L.,  age  18.  Otitis  media.  Contents  of  colon 
uormal.  With  good-sized  lumps  made  anaerobic  milk 
culttures.    Result  was  negative. 
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(c.)  Charles  E ,  age  40.  Fractured  skull ;  fracture  of  left 
tibia  and  fibula.  Contents  of  colon  semi-solid.  With  oue, 
two  and  three  loops  of  solid  parts,  respectively,  made  anaerobic 
milk  cultures.  The  former  two  remained  unchanged,  the  last 
became  typically  changeil  and  proved  of  normal  virulence. 

(d.)  Catherine  ri.,  age  35.  Fractured  skull.  Contents  of 
colon  normal.  With  a  fair-sized-lump  of  feces  made  an 
anaerobic  milk  culture  :  this  yielded  positive  result  and 
proved  of  normal  virulence. 

{r,)  J.  B.  W.  was  brought  de^id  into  the  Hospital,  a  marble 
slab  having  fallen  on  him  and  killed  him.     Contents  of  colon 
normal.     With-fair-sized    lumps  of    the   solid    parts    made 
anaerobic  milk   cultures,  three   in   number ;    two  remained 
unchanged,  one   became   typically   changed  and   proved  of 
normal  virulence. 
The  last  two  series  of  cases  require  further  consideration  and 
comparison.     The  cases  of  Series  4  might  perhaps  be  added  iu 
a  general  way  to  the  group  in  which  diarrhoea  and  loose  stools 
are  associated  with  the  presence  of  numerous  or  fairly  numerous 
spores  of    bacillus  enteritidis.      The  cases    of    Series   5    could 
not,  however,  be  so  added,  since  in  them   the  contents  of  the 
ileum  were  of   the   normal   character,  and,  so  far  as  could  be 
recognised  on   the   post-mortem    table,  or  could  be   ascertained 
from  the  history  of  the  patient,  no  abnormal  state  of  the  bowels 
was  or  had  been  present.     As  regards  the  five  cases  in  this  series, 
it  is  seen  that  in  two  the  culture  test  made  with  comparatively 
large  amounts  of  the  contents    of  the  colon   yielded   negative 
results  ;  but  that  in  the  three  others,  by  the  same  method,  viz., 
using    comparatively   large    amounts    of    faecal   matter,   positive 
results  were  obtained.     It  is,  therefore,  necessary  to   infer  that 
in  a  considerable  percentiige  of  instances  of  persons  in  the  normal 
state,  spores  of  bacillus  enteritidis  are  present  in  their  large  intes- 
tines, and  that  these  can  be  demonstrated  by  using  for  culture 
considerable  amounts  of  the  faecal  matter.     And  in  this  way  may 
be  accounted   for  the   negative   results  previously   obtained   by 
Dr.  Andrewes  and  myself   when   we   were   working  with  only 
small  amounts  of  the  normal  stool. 

At  first  sight  the  facts  now  to  hand  might  appear  to  call  in 
question  not  only  previous  conclusions  as  to  the  importance  of 
the  demonstration  in  diarrhoea  stools  of  various  origin  of  the 
spores  of  bncillus  enteritidis,  but  also,  and  perhaps  in  a  higher 
degree,  conclusion  as  to  the  pathogenic  relation  of  bacillis 
enteritidis  to  diarrhoea.  On  a  careful  consideration,  however,  of 
all  the  circumstances,  and  of  the  different  series  of  cases,  such 
inference  would  appear  a  hasty  one,  for  reasons  which  will  l>e 
discussed  presently. 

Before  doing  so  1  wish  again  to  insist  on  what  has  been  in  some 
detail  pointed  out  in  last  year's  report,  viz.,  that  the  anaerobic 
bacillus  enteritidis  sporogenes  is  an  entirely  different  species  from 
the  anaerobic  bacillus  of  malignant  oedema  of  Koch,  Gaffky, 
Fraenkel  and  others.  In  morphological,  biological,  and  physio- 
logical respects  ;  as  regards  size,  flagella,  terminal  spores,  staining 
by  Gram's  method,  mode  of  growth  in  milk,  symptoms  of  the  disease 
induced  in  rodents,  and  the  character  of  the  post-mortem  appear- 
ances in  these  animals,  the  bacillus  enteritidis  is  as  different  as 
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can  be  from  the  classical  bacillus  of  malignant  cedema.     I  men-  app.  b.  : 
tion  this  once  again,  because  it  might  bethought  by  a  superficial  onthcBi 
observer  that   since  Gaffky   has  stated*  that   the   sjx^res  of   the  EnteriUd 
bacillus  of  malignant  cedema  occur   under    normal   conditions  b^5r?S 
in  the  large  intestine,  the  results  1  have  obtained  go  to  confirm 
those  of  6a£Eky  ;  and  that  perhaps  after  all  the  bacillus  enteritidis 
sporogenes  is  no  other  than  the  bacillus  of  malignant  oedema.    Such 
inference  would  be  altogether  wrong,  and  on  several  grounds  : — 

(a)  In  the  first  place,  as  stated  above,  the  bacillus  enteritidis  is  a 

definite    and  distinct  species.      The   only   points  of  similarity 

between  it  and  the  classical  kiciilus  of  malignant  oedema  is  that 

both  form  gas,  both  are  anaerobic,  both  are  motile,  both  form 

spores,  and  both  liquify  sugar  gelatine.     But  these  are  characters 

which  are  common  to  a  considerable  series  of  well-defined  species 

of  spore-bearing  anaerobes.     To  accentuate  the  difference  between 

the   above  two  anaerobes,  I  need  go  no  further  than  point  out 

a^in  the  utterly  different  action  of  the  two  on  the  guinea  pig. 

A    pure  culture   of   the    bacillus   enteritidis,    when    of   normal 

virulence,  causes  in  this  animal  well-marked  extensive  gangrene, 

^ith  malodorous  copious  sanguineous  exudation  filled  with  bacilli 

of  the  shape  of  rods  and  short  cylinders.     Aud  when  the  virulence 

of  this  bacillus  is  subnormal,  a  tumour  is  produced,  though  it  does 

not  kill  the  animal.     In  the  case  of  a  pure  culture  of  malignant 

cedema  bacillus  of  normal  virulence,  the  condition  produced  in 

the  guinea  pig  is  a  gelatinous  tumour,  with  infiltration  of  the 

tissues  and  death  of  the  animal.     No  gangrene,  however,  results, 

and    the   thin    exudation    oozing  out   of    the    infiltrated    tissue 

contains  numerous  longer  or  shorter  threadlike  and  filamentous 

'bacilli. 

{b)  In  the  second  place,  Graffky,  in  his  memoir,  makes  no  men- 
tion of  examination  by  him  of  the  contents  of  the  human  intestine, 
but  refers  to  that  of  animals  in  general — the  guineapig  in  par- 
ticular ;  and  he  arrives  at  his  conclusion  on  the  ground  of  the 
follow^ing  experiment.  A  normal  guinea  pig,  dead,  is  placed  in 
the  incubator  at  37^  C.  for  12-24  hotirs,  after  which  interval  it  is 
found,  on  microscopic  examination,  that  numerous  filamentous 
anaerobic  motile  bacilli  (of  the  size  and  thickness  and  aspect  of 
the  bacillus  of  malignant  oedema)  have  grown  out  from  the  large 
intestines  and  have  penetrated  the  surfaces  of  the  abdominal 
viscera.  This  experiment  of  Gaffky's  is  easily  verified.  But  these 
thread-like  anaerobic  bacilli  which  grow  out  from  the  large 
intestine  on  to  and  into  the  abdominal  viscera  are  not  bacilli  of 
malignant  oedema,  but  belong  to  a  species  of  motile  anaerobe, 
which  forms  exquisite  terminal  spores  and  drumsticks,  and  which, 
moreover,  are  barren  of  pathogenic  action.  In  another  report  in 
this  volume  I  deal  in  detail  with  this  microbe  (which  I  liave 
called  bacillus  cadaveris  sporogenes)  as  regards  its  morphology  and 
biology,  and  as  to  its  connection  with  the  anaerobic  destruction 
of  the  viscera  such  as  occiu^  in  buried  bodies  ;  and  I  there  show 
the  important  role  it  plays  in  the  destruction  of  dead  tissues. 

The  question  now  to  be  considered  is  :  Can  the  bacillus  enteri- 
tidis, after  all,  be  thought  of  as  having  causative  relation  to  a 
pathological  state  of  the  intestine  such   as  obtains  in  typhoid 

*  Mittheilongen  ana  d.  Kais  OesandheitBamte  I.  p.  81. 


No.  L  fever,   in  epidemic  diarrhoea,   in   cholera  nostras,  and    in  other 
iMniius  sporadic   cases  of   intestinal   disease   associated  with  diarrhoea ; 
JIl        seeing  that  the  spores  of  bacillus  enteritidis  are  (limited  in  number 
it  is  true)  now  found  present  in  apparently  a  large  percentage  of 
instances  in  the  normal  large  intestine  ? 

I  think  from  the  results  which  1  have  recorded  of  the  examina- 
tion of  the  numerous  cases  of  the  fluid  stools  in  epidemic 
diarrhoea,  in  cholera  nostras,  and  in  typhoid  fever,  that  it  is  obvious 
not  only  that  in  these  states  of  the  bowel  the  spores  of  the  bacillus 
enteritidis  are,  as  a  matter  of  fact,  present  in  the  evacuations  in 
considerable  numbers,  but  also  that  they  must  be  present  in  the 
fluid  contents  of  the  small  intestines.  For  in  previous  reports,  as 
also  in  the  present  one,  the  cases  dealt  with  have  often  been  cases  in 
which  the  fluid  stools  voided  were,  and  had  been  so  for  some  time, 
copious,  and  were  of  a  strong  alkaline  reaction,  and,  therefore, 
undoubtedly  to  a  lai-ge  extent  referable  to  the  small  intestine. 
What,  tht»refore,  may  justly  be  at  least  concluded  is  that  in  such 
diseased  conditions  the  bacillus  enteritidis  is  present  abundantly 
in  the  small  intestine,  and  forms  there  abundantly  the  spores 
which  are  so  readily  demonstrated  by  the  method  of  milk 
culture. 

Strictly  parallel  cases  are  to  haml  as  regards  bacillus  coli  and 
proteus  vulgaris.  Both  these  microbes  are  normal  inhabitants 
of  the  intestine  ;  in  the  large  intestine  they  are  generally  found  in 
great  numbers.  Both  microbes  are  capable  of  causing  severe 
congestion  and  exudation  within  the  small  intestine,  if  perchance 
they  undergo  there  rapid  and  copious  multiplication.  In  my  report 
for  181^5-9t>  I  have  mentioned  cases  of  sporadic  cholera,  in  which 
the  mucus  flakes  of  the  rice  water  evacuations  contained  one  or 
the  other  of  those  microbes  in  amount  and  arrangement — "  fish  in 
stream  arrangement " — strictly  comparable  to  that  of  the  cholera 
vibrio  in  the  epithelial  flakes  of  typical  cholera  rice  water  stools. 

No^v  both  bacillus  coli  and  proteus  vulgaris  produce  on  occasion 
powerful  toxins,  as  is  now  proved  by  numerous  experiments. 
Neither  of  these  microbes  is  quite  of  the  harmless  nature  that  many 
persons  seem  to  think  ;  the  experimental  evidence  of  clinical 
sort  (cystitis  when  proteus  or  bacillus  coli  is  introduced  into 
the  bladder  ;  abscesses,  necroses  and  gangrenes  in  various  viscera 
associated  with  the  copious  presence  of  one  or  the  other  of  these 
microbes)  shows  that  by  their  action  they  are  capable  of  setting 
up  severe  disorders.  In  a  report  in  this  volume  on  the  microbes 
found  in  the  viscera  of  buried  bodies,  I  describe  in  detail  certain 
experiments  showing  the  intense  virulence  which  proteus  vulgaris, 
derived  most  probably  from  the  intestine  and  having  after  death 
penetrated  into  the  spleen,  is  capable  of  exerting  when  inoculated 
into  rodents.  Then  there  is  the  particular  variety  of  bacillus  coli, 
known  as  Gartner's  bacillus  enteritidis.  In  various  outbreaks  due 
to  c(m8umption  of  particular  meat  (pork  and  beef)  it  has  been 
Mhown  that  the  gastro-enteritis  of  the  sufferers  is  due  to  the 
oopii>U8  multiplication  in  the  intestine  of  this  microbe,  and  to  a 
^ueral  infection  of  the  system,  as  a  result  of  the  bacillus  being 
takou  with  food  stuffs.  Dr.  Durham*  has  recently  given  a  summary 
of  thtMUore  recent  literature  of  these  outbreaks.  I  myself  have 
dt^^rUnnl  one  which  occurred  at  Portsmouth  (see  the  Medical  Officer's 

*  Uritinh  Medical  Journal,  December  17tb,  lb98. 
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Report  for  1890,  p.  249),  in  which  a  microbe  closely  resembling*  app.  b.   i^ 
this  variety  of  bacillus  coli  was  the  immediate  cause.    Now  this  ontheiac 
variety   of    bacillus  coli,   viz.,   Gainer's   bacillus,    is   8C)m«ewhat  Enteritidii 
widely     distributed.       Whenever     I    have     searched    for    this  by^DrflSe 
microbe  in  sewage,  and  in  the  intestinal  discharges  of  diarrhoea 
cases    (not    in  any    way    connected    with   "  meat   poisoning "), 
I  have  been  able  to  isolate  it  by  means  of  surface  phenol  gelatine 
plates.     Dr.    Mervyn   Gordon,    in     his      extensive    observations 
("  Journal  of  Pathology,"  June,  1897),  has  met  with  this  variety  of 
bacillus  coli  in  sewage  and  in  faecal  matter.      So  too  Lorraine 
Smith  has  detected  it  in  certain  Belfast  waters,  as  well  as  in  the 
spleen  of  some  typhoid  fever  cases. 

This  particular  variety  of  bacillus  coli,  which  is  spoken  of  as 
Gartner's  bacillus  enteritidis,  differs  from  the  typical  bacillus  coli 
in  the  following  respects  :  It  forms  in  surface  phenol  gelatine 
))lates  colonies  more  circumscribed,  more  opaque  also,  than  those 
of  typical  bacillus  coli ;  in  gelatine  streak  it  forms  a  thicker,  less 
crenated,  and  less  spreading  band.  But  in  ordinary  gelatine  shake 
culture  Gartner's  bacillus  produces  gas  bubbles  just  like  bacillus 
coli  ;  it  makes  phenol  broth  at  37^0  just  as  turbid  in  24  hours  as 
bacillus  coli ;  it  produces  acid  t  (litmus  milk,  litmus  broth)  just  as 
readily  as  bacillus  coli;  and  it  produces  toxins  of  the  same  character 
and  amounts  as  bacillus  coli. J  It  differs,  however,  from  typical 
bacillus  coli  in  that  it  is  more  cylindrical,  has  more  flagella,  is 
more  conspicuously  motile,  does  not  clot  milk,  does  not  give 
indol  in  broth,  and  in  that  its  culture  acts  more  pathogenically 
(!.<?.,  in  smaller  doses)  on  the  guinea-pig  than  does  that  of  typical 
bacillus  coli.  It  has  one  further  important  character,  which  is 
this :  When  the  Widal  test  is  applied  by  adding  typhoid  blood  serum 
to  a  broth  culture  or  an  emulsion  of  typical  bacillus  coli  (one  part  of 
typhoid  blood  serum  to  20-25  parts  of  culture),  the  result  is  negative 
as  to  clumping  or  agglutinating  reaction  ;  whereas  the  same  test 
applied  to  Gartner's  variety  of  bacillus  coli  gives  results  distinctly 
ana  in  an  eminent  degree  positive,  as  nejirly  positive,  indeed,  as 
with  a  culture  of  the  typhoid  bacillus. 

Now  the  problem  to  be  solved  is  this  :  Since  Gartner's  variety 
of  bacillus  coli  is  so  widely  distributed  and  occurs  (or  at  all 
events  a  variety  of  Gartner's  microbe  which  in  every  respect, 
morphological,  cultural,  and  physiological,  agrees  with  Gartner's 
bacillus)  in  the  normal  intestine,  how  and  why  is  it  that  the 
intestine  does  not  frequently  become  subject  to  its  i)athogenic 
action,  or  that  it  does  not  more  often  infect  the  system  in  general  ? 
Why, for  instance,  is  this  **meat  poisoning"  not  frequently  produced 
by  all  kinds  of  meat  and  other  food  stuffs  that  have  been,  as  must 
frequently  occur,  exposed  to  this  widely  distributed  microbe  ? 

Or  take    as  another    instance   streptococcus  infection    of  the 

•  Recent  compariBons  made  between  it  (presence  in  subculture)  and  Gartner's 
baciUus  shows  ttte  close  resemblance  distinctly. 

t  It  has  been  alleged  that  Petruschki's  bacillus  faecalis  and  Gartner's  bacillus 
are  identical.  But  retruschki  expressly  rests  the  differential  character  of  his 
bacillus  on  the  fact  that,  unlike  bacillus  coli  and  bacillus  typhosus,  which 
.  are  distinct  acid  producers,  bacillus  fsecalis  alkaligenes  is  an  alkali  producer. 
Uartner's  bacillus  is,  just  like  bacillus  coli,  manifestly  an  acid  producer.  Sufficient  ^ 
ground  has  not,  I  think,  been  adduced  for  regarding  Petruschki's  statement  as  to  " 
the  bacillus  alkaligenes  producing  alkali  as  incorrect. 

J  Bidney  Martin,  Croonian  lectures.  Royal  College  of  Physicians,  1898.  "  British 
Medical  Journal,"  June  and  July,  1898. 
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intestine.     Escherich  first  described  fatal  cases  of    diarrhoea  in 
children  dne  to  streptococcns  accumulation  in  the  small  int€8tine. 
The    intestine   in  such   fatiil    cases  was    greatly   congested,  its 
contents  sanguineous,  and  in  it  had  accumulated  copious  multi- 
plication of  strei)toc()cci.     Dr.  Andrewes  described  ("Transactions 
of  the  Pathological   Society  of  London,"  vol.  50,  October,  1898)  a 
fatal  case  of  sporadic  diarrhoea  in  which  the  fluid  contents  of  the 
small  intestine  were  of  a  sanguineous  character,  and  the  wall  of 
part  of  the  small  intestine  intensely  injected.     Here  also,  in  the 
intestinal  contents,  abundance  of  streptococci  was  noticed.     The 
streptococci  in  question  belonged  to  the  group  of  streptococcns 
pyogenes.     I  have  myself  described  (Report  of  the  Medical  Ofl&cer 
of  the  Local  Government  Board,  1892-1803)  a  case  of  perforation 
of  the  bowels  in  enteric  fever,  in  which  the  peritoment  exudation, 
as  also  the  blood,  contiiined  tlie  streptococcas  of  erysipelas.    There 
are   other  cases   described,  (\g  ^  that   by  Washboum  and  Pakea 
("British  Medical  Journal,'  June  18th,  1898),  in  which,  in  a  case 
of  acute  enteritis,  peritonitis  had  set  in,  the  peritoneal  exudation, 
as  also  the  intestinal  contents  and  the  blood,  being  crowded  with 
streptococci.     Now  a  careful  examination  of  normal  stools,  as 
of  typhoid  stools,  by  means  of  agar  surface  plates  has  in  my 
not  infrequently  yielded  colonies  of  streptococci  which,  when  com — 
pared  with  streptococcus  pyogenes,  appeared  identical  therewith 
Why,   then,   was   there  not  produced  in   these  cases  the  seve 
affection  of  the  small  intestine  that  in  others  led  to  congestio; 
haemorrhage,  and  even  perforation  ? 

Another    and  most  striking    fact    in    this    connexion  is  th- 
distributicm  and  pathogenicity  of  the  diplococcuB  pneumonise 
Fraenkel  and  Weichselbaum  (diplococcus  capsulatus,  diplococc 
lanceolatus,    streptococcus    brevis).       It    has    been    abundantl 
proved  that  this  microbe  occurs  in  the  normal  saliva  and  thro{ 
(Pasteur,  Sternberg),  and  that  it  is  often  present  in  alnlost  pu 
culture  in  the  normal  nasiil  cavity  and  adjoining  parts  (Besse 
It  has  been  isolated  in  a  considerable  percentage  of  cases  fro 
catarrhal   (bronchial)   expectoration   (Weichselbaum),  also   fro; 
normal  expectoration  (Besser),  and  from  the  normal  conjuncti 
(Gasparini).    That  is  to  say,  it  is  a  microbe  very  widely  distribu 


on  normal  mucous  membranes.    On  the  other  hand,  no  one  doub^ 
that  it  is,  on  occasion,  intimately  and  causally  connected  wi 
typical  croupous  pneumonia,  as  well  as  with  a  certain  percent 
of  cases  of  broncho-pneumonia,   meningitis,   otitis  media,  pe 
carditis,   pleuritis,  empyema,  and   abscess  of  the  neck,  leg, 
What  is  it,  then,  that  causes  this  ubiquitous  diplococcus  lanceolat 
in  some  cases  to  suddenly  rapidly  multiply  in  the  lungs,  and 
its  life  processes  there  to  cause  the  fibrinous  exudation  (teemi 
with  diplococci)  which  fills  the  alveoli  of  the  lung  ?     Is  it  t 
the  lung  has  become  suddenly — say  by  a  chill — transformed  fro : 
a   previously   unfavourable   into  a  highly   favourable 
ground.for  the  microbe  ?    Or  is  it  that  the  microbe,  owing  to  so 
unknown  cause,  has  suddenly  developed  exceptional  virulent 
Or  is  it  for  both  these  reasons  ?    The  fact  remains  that  a  micro 
morphologically,  culturally,  and   physiologically   identical   wi 
one  present  in  small  numbers  in  many  parts  in  the  normal  sta 
and  without  'doing  harm,  is  suddenly  found  capable  of  cans 
severe  local  hifection  and  disease  of  one  or  another  organ  to  whi 
it  has  all  along  had  free  access  (to  the  lungs  from  the  nose 
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bronchi,  to  the  middle  ear  from  the   throat).    The  diplococciis  app.b.   no.i 
pneumonisB  obtained  from  croupous  pneumonia  soon   loses  its  ontheBftciUu 
virulence — but  not  altogether  its  pathogenicity — on  rodents  \?hen   Enteritidis 
it  is  cultivated  on  artificial  media,  although  in  many  instances  a  by°Dr?SSn. 
virulence  for  mice  of  the  normally  occurring  diplococcus  lanceo- 
latns  has  been  demonstrated.      It   is  quite   possible   that    it  is 
necessary  that  some  new  condition  should  be  introduced  ah  extra 
which  supplies  to  the  pneumococcus  capability  to  assume  a  higher 
virulence,  and  thus  cause   disease  directly  in   its  host   and   by 
transmission  cause  infection  in  further  persons.     The  croupous 
pneumonia    referred    to    this    diplococcus    is    proved    by    the 
repeatedly  demonstrated  transmission   of  this  disease  from  one 
individual  to  another — as,  for  insiance,  to  a  member  of  the  same 
household,  to  a  person  that  has  been  sojourning  in  the  same  room 
with  the  infected  patient,  to  a  nurse  or  an  attendant.     But  not 
withstanding  all  this,  the  problem  remains  still  unsolved,  viz,, 
what  causes  this  sudden  acquisition  of  exceptional  virulence — 
what  causes  this  sudden   invasion  of  an  organ   by  the  rapidly 
multiplying  pneumococcus  ? 

These  same  difficulties  are  those  that  are  arising  in  regard  to 
the  spores  of  bacillus  enteritidis  sporogenes.  What  is  it  that,  in 
one  and  another  instance,  causes  its  sudden  assumption  of 
pathogenicity  qua  human  beings  ;  what  is  the  reason  that  the 
small  intestine  becomes  suddenly  a  good  ground  for  the  germi- 
nation and  rapid  multiplication  of  the  microbe  ?  The  wide 
distribution  of  its  spores  in  milk  used  as  food  (see  last  year's 
Report  as  to  the  occurrence  of  this  bacillus  in  sewage,  horses' 
dung  manure,  and  most  faecal ly  polluted  matters)  can  in  no  way 
preclude  it  from  now  and  then  becoming  pathogenic  and  causing 
severe  enteritis  and  exudation.  Take,  for  instance,  milk.  It 
has  been  shown,  in  my  Report  for  1895-I81>G,  and  still  more 
in  that  for  1897-1898,  that  in  the  epidemics  of  diarrhoea  in 
St.  Bartholomew's  Hospital,  it  was  clearly  the  milk  which  was 
at  fault.  In  the  second  epidemic  in  question,  the  milk  had  been 
taken  by  the  patients  between  8  and  11  o'clock  in  the  morning 
(Sunday,  October  tit h),  the  disease  manifested  itself  from  about 
S  o'clock  in  the  evening  till  4  o'clock  next  morning  (12  to  20 
hours'  incubation.)  All  the  patients  that  became  subjects  of  the 
epidemic  had  partaken  of  that  milk.  Of  the  nurses,  one  only 
became  affected,  and  this  one  nurse  was  the  only  nurse  that 
had  partaken  of  tliat  milk  ;  all  other  nurses  having  a  different 
milk  supply  escaped.  In  the  incriminated  milk  the  presence 
(numerously)  of  the  spores  of  bacillus  enteritidis  was  proved  ; 
in  the  tiuid  bowel  dischaiges  of  the  diarrhcea  cases  their  copious 
presence  was  demonstrated.  1  have  already,  in  last  year's  Report, 
suggested  that  some  condition  may  have  attached  to  this  particular 
milk  which  is  not  ordinarily  present  in  milk,  and  I  have  also 
pointed  out  that  either  a  rapid  multiplication  of  the  bacillus 
enteritidis,  or  an  increase  of  its  virulence  {qua  h(mw\  may  have 
l>een  caused  by  some  such  new  condition  in  the  mi  Ik,  and  that  hence 
the  microbe  became  capable  of  producing  illness.  I  have  pointed 
o"tt,  for  instance,  that  when  sterile  milk  tubes  are  kept  for  some 
time — beyond  a  week — these  become  unsuited  for  the  germination 
of  these  spores,  and  for  multiplication  of  this  bacillus  ;  the  culture 
10  retarded,  the  bacilli  sparse  and  abnormal  looking,  and  devoid 
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App.rB.   No.  1.  of  normal  virulence.     On  the  other  hand,  for  obtaining  rapidly 

typical  culture  of  normal  virulence,  I  have  insisted  on  the  use  of 
recently  sterilized  milk.     I  now  find  that  stale  sterilized  milk, 
that  is  milk  which  has  been  kept  for  a  week  or  longer,  can  be 
again  rendered  a  suitable  culture  medium  for  bacillus  enteritidis 
by  merely  re- boiling  it.    The  explanation  ot  this  change  seema. 
to  me  very  obvious  :   If  the  milk  be  kept  sufficiently  long  after^ 
sterilization   it   becomes  again   charged   with    air    (oxygen)  bjj^ 
absorption  ;   the  previous  sterilization  (heating)  had,  of  course  ^ 
driven  out  all  air,  and  the  longer  after  sterilization  the  milk  i  i^ 
exposed  to  air  (is  kept,  that  is)  the  more  oxygen  it  can  absorbs ^ 
and  hence  the  growth  of  this  strictly  anaerobic  bacillus  enteritidi^e 
in  such  milk  is  not  carried  on  under  favourable  conditions.   Whe 
however,  such  stale  milk  is  again  re-heated  (boiled  or  kept  at  a  90** 
95°  C.  for  sufficiently  long  time)  the  absorbed  air  is  again  driven  o 
and  the  milk  is  thus  once  again  rendered  a  favourable  medium  f 
the  growth  of  this  bacillus.    It  seems  to  me  that  this  experiment 
capable  of  affording  one  explanation,  at  least,  why  one  sample 
milk  becomes  favourable  for  rapid   multiplication  and  for 
rapid  production  of  an  actively  virulent  crop  of  bacilli  enteritidis «» 
whereas  another  does  not.     For  instance,  one  sample  of  mi  ik 
offers  favourable  anaerobic  conditions,  because  it  is  kept  w^^U 
sealed   up ;    another  sample   because  its  aerobic  microbes  fic^d 
opportunity   for    multiplication    and    so    consume    the    oxyg^ewi 
dissolved  in  the  milk.     In  either  case  the  milk  would  becoi^oe 
suited  for  the  subsequent  rapid  development  of  more  anagrot^ic 
virulent  bacilli. 

Reading  Dr.  Andrewes'  account  of  the  third  epidemic  {'I  "^ 
Lancet,  January  7th,  1899)  that  occurred  at  St.  Bartholome^^^*B 
Hospital  in  August,  1898,  one  cannot  escape  from  hie  conclusi  -^^n 
that  "  it  (the  epidemic)  was  definitely  traceable "  to  the  cc^b- 
sumption  of  "  rice  pudding  made  with  milk,  rather  than  direc^trly 
to  the  milk  itself.''  Now  Dr.  Andre\ves  shows,  by  direct  t^s^-^ 
that  in  the  "  making  of  rice  pudding,"  in  the  Hospital  kitchen,  ^^^^ 
part  of  the  rice  pudding  in  the  various  cooking  and  baki, 
processes  becomes  heated  to  a  higher  temperature  than  98^ 
after  the  baking  process,  in  many  parts  of  the  pudding  a  range 
90°-92^  C.  was  obtained.  An  article  of  food  that  has  been  ex 
to  90°-92°  C,  and  is  capable  of  producing  after  due  incubat 
definite  intestinal  infection,  must  obviously  contain  a  pathoge 
microbe  capable  of  multiplying  in  and  causing  disease  of 
intestine.  No  microbe,  however,  except  in  spore  form,  can 
unscathed  a  temperature  of  90°  C,  even  for  a  few  seconds ;  spoL 
only  can  retain  i-itality  under  these  conditions.  The  spores  of  t:-— *"^ 
bacillus  enteritidis  withstand  perfectly  unharmed  a  temperature  ^* 
100°  C.  for  several  minutes,  one  of  98°  for  a  considerable  ti 
Thus,  Dr.  Wild,  who  worked  in  my  laboratory  during  1898, 
that  in  some  instances  the  spores  of  bacillus  enteritidis  (ti 
sewage)  were  capable  of  withstanding  unharmed  boiling  (100° 
for  as  long  as  fifteen  to  thirty  minutes.  Add  to  this  the  fact 
Dr.  Andrewes  demonstrated  in  the  same  rice  pudding  that 
consumed  by  the  affected  |)erson8  at  St.  Bartholomew's  Hospi 
and  in  their  fluid  bowel  discharges,  the  abundant  presence  of  t 
spores  of  bacillus  enteritidis.  The  conclusion  therefore  becom. 
irresistible  that  this  microl>e  was  the  direct  cause  of  the  diseiw. 
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lethal  dUtses  of  cult un^  ofthi*  fnirr>.»^»f. 

Tnmany  of  the  experiments  m»de  with  tLe  pjicipe*  c^f  >ii»c-:ija5 

exiteritidis  obtained  from  typhoid  and  oiher  im-esiTinkJ  r:i*:-kitr^-:-&. 

ao<l  from  milk,  mention  was  ma«ie  by  me  of  vatrioii?  dtrjTv^  '.f 

subnormal  virulence  of   the    milk   eiiJTiirr-^,     Tbr    ri:»-rlmt-iiXid 

guinea-pigs,  although  at  first  effect-e^i  with  more  f'T  Ir-s*  ri>r-rv:T*- 

local  tumour  and  made  more  or  leag  jpeneraUj  ill    ^nir:  'ai,  ^  liOt 

feeding),  gradually  recowreti,  the  tumour  lea  iiii^  t-.-  neir  »^l^  itiid 

ulceration  of  the  skin,  but  ultimai-rrly  quiie  h»r.'dlxiis  uy.     S.-mrr-  of 

these  guinea-pigs,  which  had,  therefore,  paasr:*d  xhrfynzh  our  mild 

attack  of  the  disease,  were  then — at  varying  ].»eri«:»l»  of  rnc^vTrry — 

subjected  to   reinjection  with  milk  cultuiv?   }»r*>Ted  ly   i-onircJ 

experiments  to  be  poasessed  of  the  normal  degrtie  of  virolruc*, 

*-^.,  causing  fatal  gangrene  in  the  nunnal  il<»se. 

ixjpenment  I. — (1.)  Four  guinea-pi^s.  whi-  k,  having  be*-n 
®ach  injected  with  the  whey  (1  ce.)  of  typical  "i;  milk  cxiltures 
Bet  going  with  spores  of  vainous  origin,  bad  all  drrvelopr^i 
distinct  tumour  and  were  generally  ill  (quiet  and  off  their  fee-i  u 
^l  completely  recovered.  After  two  to  three  we*rks  thrv  were 
"^injected  with  0*5  cc.  of  another  typical  milk  culture  '6,i.  which 
«^  been  established  24  hours  previously  with  spores  of  b.  eniehiidis 
that  had  developed  in  the  anaerr»bically  sealed  exudation  <  f^^  la»i 
year's  report)  of  a  guinea-pig  that  had  died  fr<f»m  the  typical  fatal 
SHngrene. 

(2.)  Of  the  above  milk  culture  (6)  (^5  cc.  and  1  cc.  re?*pectively 
^f  the  whey  was  also  injected  subcuianeously  into  two  'Xo.  1 
*^d  2)  control  guinea-pigs. 

Of  these  two  control  guinea-pigs.  Xo.  2,  r>^  the  one  that 
''^ceived  1  cc.  of  the  whey,  was  found  dead  next  morninir,  with 
f  he  typical  extensive  subcutaneous  gangrene:  the  other  (So.  1, 
*^^jected  with  Oi>  cc.)  though  affected  generally  <  quiet  and  off  its 
^e^d)  and  developing  distinct  tumour,  it  recovered,  tlje  tumour 
J^^ing  to  necrosis  of  the  skin.  All  the  four  guinea-pigs, 
fiowever,  that  had  passed  through  and  recover re<l  injm  a  previous 
^*ijection,  and  which  had  been  now  re-injected  with  only  (.^b  cc. 
^^  milk  culture  (/>)  were  dead  next  morning  with  the  usual 
^iianicteristic  extensive  subcutaneous  gangrene. 

^  (3.)  Four  other  guinea-pigs  that  about  three  to  four  weeks  pre- 
^oualy,  on  injection  with  typical  milk  culture  of  greatly  decreased 
^^ulence,  had  only  shown  slight  swelling,  and  had  been  Ijarely 
generally  ill,  were  injected  with  same  milk  culture  (/>;,  each 
^^ceiving  also  0*5  cc.  All  these  four  guinea-pigs  ha^l  tumour, 
^^hich  led  to  necrosis  of  the  skin,  and  they  all  recovered. 

(4.)  Two  further  guinea-pigs,  which  were  of  the  same  type  as 

*^/>8e  under  heading  (3),  />.,  ha^l  |»assed  through  a  first  injection 

^^^h  only  slight  swelling  and  no  other  general  disturl^ince,  five 

^5*8  later  received  each  05  cc. of  the  same  milk  culture  {h).     The 

r^^Ult  was  that  they  showed  slight  tumour  and  no  other  change  ; 

*^^  only  had  ulceration  of  a  small  part  of  the  cutis. 
yfi^xjjeriment  II. — The  four  guinea  pigs  of  beagling  (3),  after  they 
^5j^  quite  recovered  from  the  effect  of  the  second  injection,  were 
"^^n  injected  with  0'5  cc.  of  a  milk  culture,  ()*5  cc.  of  th^i  ^Vivj^ 


pp.  B.  No.  L    of  which  proved  on  a  control  guinea-pig  of  subnormal  virulence. 

itheBaciUus  ^^^  these  four  guinea-pigs  were  dead  next  morning,  with  typical 

iteritidis        extensive  gangrene. 

^rSfSein.  Of  the  two  guinea-pigs  under  heading  (4)  now  similarly  injected 
with  0*5  cc.  of  the  same  milk  culture,  one  only  (that  which  had  had 
the  limited  ulceration  of  the  cutis)  was  dead  next  morning ;  the 
other  had  big  swelling  and  was  ill ;  but  it  recovered,  the  skin 
ulcerating. 

Experiment  III. 

When  this  last  guinea-pig,  heading  (4),  had  quite  recovered,  it 
was  again  re-inoculated  with  0*5  cc.  of  a  typical    milk  culture 
which  on  a  control  guinea-pig  proved  of  subnormal  virulence^ 
This  guinea-pig  also  succumbed  to  this  third  injection,  wherea* 
the  control  guinea-pig  survived. 

I  think  that  it  is  quite  clear  from  these  experiments  that  nofc 
only  does  a  previous  subnormal  infection  fail  to  confer  on  th 
guinea-pig  immunity,  but  that,  on  the  contrary,  it  makes  thie 
animal  more  susceptible.    This  greater  susceptibility,  moreover- 
appears  (Experiments  I.  and  III.)  to  stand  in  direct  proportion 
the  intensity  of  the  disease  produced  by  the  antecedent  injection^ 

A  number  of  other  experiments,  made  for  a  diflCerent  purpose  , 
have  led  to  the  same  couclusion,  viz,^  that  by  antecedent  inject  — 
tion  of  b.  enteritidis  guinea-pigs  are  rendered  more  susceptible  ti 
enteritidis  infection. 


Experiments  as  to  the  agglutinating  action  on  culture  of 

bacillus  enteritidis  of  blood  serum  of  persons  or  anima  ^s 
aforetime  subject  to  tlie  life  process  of  this  microbe, 

Experi?nent  (b,), — From  a  patient  in  the  wards  of  St.  Bartholcz>- 
mew's  Hospital,  one  of  those  affected  with  "rather  severe  diarrha=;^^ 
in  the   epidemic    of   March,   1898,    blood   was   obtained    abou*** 
three  weeks  after   his  complete  recovery.     The  serum  of  tk^^^ 
blood  was  tested  on  the  subcutaneous  exudation  of  a  guinea-p  ^  ^ 
that    had    just    succumbed   (with  typical  p.m,  appearances) 
injection  with  the  whey  of  a  typical  milk  culture  of  bacill 
enteritidis    of    normal    virulence.     This  exudation,  which 
crowded  with  the  typical  short  bacilli  enteritidis,  was  diluted  wi 
an  equal  volume  of  sterile  salt  solution.     By  this  means,  as  poin 
out  in  last  year's  report,  the  motility  of  the  bacilli  becomes  ve 
evident.     To  this  diluted  exudation  the  blood  serum  of  the  abo 
patient  was  added  in  the  proportion  of  one  blood  serum  to 
diluted  exudation.  Microscopic  specimens  and  naked  eye  inspecti 
showed  that  even  after  an  hour  and  a  half  no  effect  was  produ' 
the  motility  of  the  bacillj  did  not  suffer  and  there  was  no  sign 
any  agglutination. 

Experiment  (b). — Blood  serum  of  a  guinea-pig  that  had  recove 
from  a   first  injection   with   typical  milk    culture    of    bacill 
enteritidis,  was  tested  on  diluted  subcutaneous   exudation  of 
guinea-pig  dead  after  a  typical  enteritidis  infection,  and  was 
also  on  the  whey  of  a  typical  milk  culture  of  bacillus  enteritidis 
Proportion  1  in  25  in  each  instance.    Result,  after  an  hour  a 
a  half,  negative. 

Experiment  (c). — The  blood  serum  of  the  same  guinea-pifc 
}t  ha(l  recovered  from  two  successive  enteritidis  injections, 


339 

tested  as  before  on  exudation  and  on  the  "whey  of  a  milk  culture,    app.  b.  no.  i. 
The  proportions  were  again  1  in  25,  and  the  results  were  negative.  ontheiacUiTw 

Expenment  {6), — Blood  serum  (heart's  blood)  of  a  guinea-pig  spo^S^enw; 
just  dead  after  enteritidis  infection,  was  tested  on  subcutaneous  ^y  i>r.  Klein. 
exudation  from  the  same  animal.     The  proportions  were  1 :  25, 
and  the  result  negative. 

From  these  experiments  it  appears  then  that  the  blood  of  an 
animal  that  had  passed  through  one  or  more  experimental  inocula- 
tions of  bacillus  enteritidis,  the  blood  of  a  patient  who  had 
recovered  from  a  severe  attack  of  epidemic  diarrhoea,  and  the 
blood  of  a  guinea-pig  actually  dead  from  enteritidis  infection, 
felled,  all  of  them,  to  exert  agglutmating  action  on  culture  of 
bacillus  enteritidis,  whether  in  the  form  of  the  subcutaneous 
exudation  (crowded  with  the  bacilli)  or  as  whey  of  typical  milk 
cultures  containing  the  enteritidis  bacilli  in  abundance. 

A  similar  series  of  observations  which  I  have  carried  out  with 
reference  to  the  variety  of  bacillus  previously  referred  to  as 
Oiirtner's  bacillus  enteritidis,  afford  results  parallel  to  the  above. 
Thus  :— 

William  R.,  age  10,  was  admitted  to  St.  Bartholomew's 
Hospital  on  January  Dth.  He  had  been  taken  ill  on  January  7th 
after  eating  meat  pie.  On  admission  his  temperature  was  102*4  F., 
but  on  the  12th  January  his  temperature  had  become  normal,  and 
remained  so.  He  had  had  no  diarrhoea,  Widal  reaction  was  negative. 
On  January  16th,  the  temperature  being  normal  and  the  patient 
evidently  recovered,  I  obtained  a  stool  of  his,  which  was  semi-solid. 
With  a  particle  of  this  stool  an  emulsion  in  sterile  salt  solution 
was  made,  and  from  this  a  surface  phenol  gelatine  plate  was 
established  and  incubated  at  20*5^  C.  The  plate  after  three  days 
showed  numerous  colonies.  These  were  as  regards  aspect, 
size,  and  nature  of  two  kinds  :  (a)  a  majority  of  translucent 
flat  crenated  filmy  colonies  of  typical  bacillus  coli — as  proved 
by  the  various  tests  in  sub-culture ;  and  (&),  a  minority  of 
circumscribed,  less  transparent,  rounded,  less  flat  colonies  which 
on  test  in  sub-culture  in  every  point  proved  indistinguishable 
from  the  bacillus  of  Gartner.  With  the  latter  the  comparison  was 
easily  made  since  Dr.  Horton  Smith  kindly  placed  at  my  disposal 
a  culture  of  this  microbe  obtained  from  Dr.  Durham. 

The  blood  serum  of  this  boy  on  January  19th,  /.^.,  12  days  after 
the  onset  of  his  illness,  and  seven  days  after  his  recovery,  was 
tested  on  a  24  hours  old  broth  culture  of  Durham's  Gartner 
bacillus,  and  on  a  similar  culture  of  the  Gartner  bacillus  obtained 
from  the  stool  of  the  patient.  The  proportions  used  in  each 
instance  were  one  of  blood- serum  to  20,  30  and  50  of  culture  of 
the  Gartner  bacillus.  The  result  was  that  neither  bacillus  gave 
-with  any  of  the  above  proportions  of  serum,  microscopically  or  to 
the  naked  eye,  any  indication  of  arrest  of  motility  or  of  clumping, 
even  after  five  hours'  observation:  Now  this  is  altogether 
different  from  Durham's  result.  In  the  case  of  the  Chadderton 
(Oldham)  outbreak  of  meat  poisoning  he  found  that  the  blood 
serum  of  a  number  of  patients  that  had  recovered  from  the  illness 
had  a  distinct  and  conspicuous  clumping  action  on  the  culture  of 
Gftrtner's  bacillus  ;  at  any  rate  "  on  two  of  the  seven  varieties  "  of 
this  bacillus. 

saat  ^  % 
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App.  B.NO.L  In  one  other  respect  the  behaviour  of  the  Gartner  bacillus 
On theBociiius  < obtained  from  the  stool  of  this  boy  was  in  harmony  with  the 
Enteritidis  behaviour  of  the  true  Gartner  bacillus  from  Dr.  Durham's 
by^B^flSeiii.  culture  ;  viz.  in  that  a  24  hours'  broth  culture),  and  an  emulsion  of 
the  bacillus  in  broth  (made  with  a  scraping  from  a  gelatine 
surface  culture),  reacted  conspicuously  and  unmistakeably  to 
typhoid  blood  serum  (previously  tested  with  unmistakeably  posi- 
tive result  on  typhoid  culture),  25-50  of  the  culture  or  emulsion 
being  mixed  with  1  part  of  the  blood  serum.  The  arrest  of  motility 
and  the  clumping  of  the  bacilli  was  in  this  experiment,  well 
marked  in  both  cases  within  oO  minutes  to  1  hour ;  but  better 
with  the  true  Gartner  than  with  that  from  the  boy's  bowels. 
For  comparison,  both  a  broth  culture  and  an  emulsion  of  the 
typical  bacillus  coli,  which  had  been  isolated  from  the  same 
phenol  plate  of  the  boy's  stool,  were  tested  with  the  same  typhoid 
blood  serum,  but  the  result  was  quite  negative  even  after  5  liours. 
As  already  stated,  I  have  isolated  the  particular  variety  of 
bacillus  coli  described  as  Gartner's  bacillus,  or  at  any  rate,  a 
bacillus  in  every  point  resembling  it  even  down  to  the  positive 
clumping  reaction  with  typhoid  blood,  from  other  stools.  The 
latest  sample  thus  obtained,  was  from  the  patient  mentioned  as 
Case  No.  17,  (William  S.),  who  suffered  from  unmistakeable 
typhoid  fever  and  whose  stool  when  received  on  the  fourteenth 
day  of  his  illness,  was  a  typical  fluid  typhoid  stool.  The  sub- 
culture of  the  Gartner-like  bacillus  of  this  stool  was  also  tested, 
again  with  negative  result,  with  the  blood  serum  of  the  above 
(meat-pie  poisoned)  boy ;  whereas,  to  the  typhoid  blood  serum, 
it  had  acted  as  distinctly  positively  in  clumping  as  tliat  of 
Durham's  Gartner  culture. 

Relation  of  the  Typhoid  bacillus  Uj  the  bacillus  enteritidis 

sjjorogoies. 

Experimental  series  1. — In  the  first  place  it  was  attempted  to 
ascertain  whether  the  blood  serum  of  a  typhoid  patient  has  any 
positive  effect  as  to  agglutination  on  culture  of  bacillus  enteritidis 
sporogenes  such  as  had  been  shown  to  be  exerted  by  typhoid 
blood  serum  on  culture  of  the  Gartner  variety  of  bacillus  coli. 

For  this  purpose,  the  blood  of  a  tj'phoid  patient  (tested  at  the 
same  time  on  typhoid  culture  and  producing  rapid  and  unmis- 
takeable clumping),  was  added  to  dilute  subcutaneous  exudation, 
full  of  the  bacilli  enteritidis,  of  a  guinea-pig  dead  with  the  typical 
appearances  of  extensive  enteritidis  gangrene  ;  and  added  also  to 
the  whey  of  a  recent  typically  changed  milk  culture  full  of  the 
enteritidis  bacilli.  The  proportions  used  were  :  1  part  typhoid 
blood  serum  to  20,  30,  and  50  parts  respectively  of  exudation  or 
culture.  Neither  microscopically,  nor  with  the  unaided  eye,  was 
any  change  in  the  direction  of  arrest  of  motility  and  agglutination 
observed  even  af*^er  5  hours. 

This  experiment  was  repeated  on  a  second  occasion  on 
exactly  the  same  lines.  The  result  was  the  same,  viz.  completely 
negative. 

Experimental  scries,  2. — In  this  series,  the  blood  serum  of  a 
guinea-pig  dead  with  the  characteristic  appearances  after  injection 
with  the  whey  of  an  enteritidis  milk  culture,  was  tested  on  broth 
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cult  Tire  (24  honrs  old)  of  the  typhoid  bacillus.    Also,  it  was  tested    app.  a  no.  i. 
on  s^  bouillon  emulsion  of  typhoid  bacillus  from  a  recent  gelatine  on  theiiciHni 
Burf  SMje  culture.     One  part  of  the   blood   serum   was  mixed  in  Enteritkiis 
eacti.    instance  with  20  parts  of  the  typhoid  culture.     Neither  b^Kf^^ 
iiuc5x^)8copically,  nor  with  the   unaided   eye,  was  any  reaction 
observed  after   1    hour,  5  hours,  or  even  after    24   hours ;    the 
motility  of  the  typhoid  bacilli  remained  unimpaired,  and  there 
VrSLs    no  sign  of  agglutination. 

In  another  experiment  blood  serum  was  obtained  from  the  ear 
yeln  of  a  guinea-pig  that  had  twice  survived  the  subcutaneous 
injection  with  typical  enteritidis  milk  culture  of  attenuated 
virulence.  This  animal  after  the  second  injection  had  a  big  local 
Bvelling  which  led  to  ulceration  of  the  skin,  hot  which  had 
healed  up.  The  blood  serum  of  this  animal  was  mixed  with 
typhoid  cultures  as  before  in  the  proportion  of  1 :  20.  No  change 
either  as  regards  motility  or  clumping  of  the  bacilli  was 
observable  even  after  6  hours. 

Prom  this  it  follows  that  the  blood  serum  of  a  typhoid  patient 
and  the  blood  serum  of  an  enteritidis  guinea-pig  have  not  any 
dgSrlutinating  action — thejone  on  culture  of  the  enteritidis  bacillus, 
the  other  on  the  culture  of  the  typhoid  bacillus. 

Relation  of  typhoid  infection  to  enteritidis  infection. 

A  last  series  of  experiments  was  made,  which  had  for  its 
ol>ject  to  ascertain  infection  of  the  guinea-pig  with  bacillus 
enteritidis,  whether  simultaneous,  or  previous,  modifies  in  any 
^'a.y  infection  of  this  animal  with  the  typhoid  bacillus.  For  thin 
purpose  guinea-pigs,  which  are  susceptible  to  infection  by  sub- 
cutaneous injection  of  either  microbe,  were  subjected  to  experi- 

As  is  well  known,  feeding  of  guinea-pigs  with  large  amounts  of 

^Tphoid  culture  (as  for  instance  broth  or  milk  culture)  yields  no 

'^^nlt ;    the     animals    remain    perfectly    normal.     But    injected 

®^lDcutaneously    with  moderate  doses  of  typhoid  culture    they 

*^^come  distinctly  ill.     After  24  hours  there  is  soft  tumour  at  the 

*^^t  of  inoculation,  which  during  the  second  day  becomes  con- 

^-^^^erably  enlarged  ;  the  animal  is  quiet,  huddled  up,  and  refuses 

*  ^^^  ;  the  tumour  subsequently  becomes  smaller,  firmer,  and  the 

^^imal  becomes  again  lively  and  feeds  well.     The  tumour  leads 

.J^  more  or  less  extensive  necrosis  and  ulceration  of  the  skin,  but 

^^is  in  10  days  or  a  fortnight  heals  up  completely.     In  a  former 

^port  these  results  have  been  described  in  detail. 
Y^  If  the  dose  is  large  the  initial  illness  leads  to  a  fatal  issue  in  48 
'^ours  or  even  earlier  ;  and  in  this  case  evidence  of  general 
^^pticaemic  inlection  is  found  in  the  viscera,  viz.,  congestion  of 
J^^ese  organs,  spleen  dark  and  enlarged  ;  in  the  heart's  blood,  as 
^  Iso  in  the  spleen,  the  typhoid  bacillus  is  easily  demonstrated  by 
ticroscopic  specimens  and  by  culture. 

The  typhoid  culture,  which  I  used  for  these  experiments,  was 
K:>btained  about  six  months  jreviously  from  the  spleen  of  a  person 
^eaU  of  typhoid  fever  in  the  second  week.     It  is  kept  in  subcul- 
tures in  the  laboratory,  and  has  on  several  occasions  been  tested 
^n  guinea-pigs  as  to  its  virulence  both  by  intraperitoneal  and  by 
subcutaneous  injection.   The  degree  of  its  virulence  when  obt;aiii!^^ 
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APP.  B.  Mo.  L  for  the  experiments  now  in  question,  from  a  sarface  agar  cultiure, 
Ontheiaciiius  incubated  24-48  hours  at  37°C,  was  as  follows  : — The  whole  of  the 
Entoritidis  growth  on  the  slanting  agar  surface  (G  centimetres  by  2  to  2^  centi- 
by^Drl^Kiein.      metres)  having  been  rubbed  down  in  5  cc.  of  sterile  bouillon,  and 

an  amount  of  the  emulsi(m,  corresponding  to  jV^^  ^^  tV*^  ^^  ^^^ 
whole  culture,  having  been  injected  intraiteritoneally  into  a 
medium-sized  guinea  pig,  death  ensued  from  intensive  peritonitis. 
Similarly,  ,\^th  of  the  same  emulsion  injected  subcutaneously 
into  a  guinea-pig  not  weighing  less  than  200  and  not  more  than 300 
grammes,  caused  tumour  and  temporary  illness  ;  bat  the  animal 
completely  recovered,  was  in  fact  quite  lively  again  on  the  third 
day,  although  the  tumour  led  to  ulceration  of  the  skin,  which, 
however,  healed  up  completely. 

As  a  typical  enteritidis  milk  culture,  one  was  used,  the  virulence 
of  which  was  tested  on  control  guinea-pigs  of  about  same  weight 
as  the  above.  It  was  found  normal,  />.,  1  cc.  of  the  whey 
produced  fatal  result  within  20-24  hours  with  extensive  gangrene; 
()•;>  cc.  caused  severe  illness,  but  the  animal  eventually  recovered; 
and  0-25  cc.  caused  slight  ti-ansitory  tumour,  the  animal  being 
quiet  next  day,  but  was  quite  lively  the  day  after. 

Erprrinwutdl  series  1. — ^a,)  Two  guinea-pigs  were  fed  on  two 
successive  days  with  b^ead,  soaked  in  a  mixture  of  a  whole 
typhoid  broth  culture  (48  hours  old)  and  a  whole  typical 
enteritidis  milk  culture  (24  hours  old).  No  disease  followed,  the 
animals  remained  normal. 

(&.)  Two  guinea-pigs  were  fed  on  two  successive  days  with 
bread  mixed  with  the  contents  of  a  whole  agar  culture  of  typhoid 
l)aiillus  (48  liourri  old)  and  with  the  whole  of  a  typical  enteritidis 
milk  (.•uitui-e.     Result  nt'gative. 

{(',)  As  control,  two  guinea-pi«T8  were  fed  on  bread  soaked  with  a 
whole  broth  culture  of  typhoid  bacillus,  and  two  guinea-pigs  were 
similarly  fed  with  bread  soaked  with  a  whole  enteritidis  milk 
culture.  In  neither  case  was  any  abnormal  result  j)roduced.  In 
a  former  report  1  have  adverted  to  the  negative  result  of  favding 
guinea-pigs  either  with  the  sporeless  or  sporing  culture  of  bacillus 
enteritidis. 

Krjfrrinwntdl  srn'rs  2. — Two  guinea-pigs  which  had  recovered 
after  a  previous  subcutaneous  injection  with  whey  of  an  enteritidis 
milk  culture,  were  injected  subcutaneously  with  i^^th  of  an  ag;ir 
culture  of  the  above  tyj)hoid  bacillus.  Two  other  normal  guinoa- 
l)igs  were  similarly  injected  with  a  y^^th  of  the  same  agar  culture 
of  typhoid  bacillus.      All  4  guinea-pitrs  were  of  about  the   same 


guinea-pigs  became  verj^ 
after  liG  hours  with  appearances  of  general  septicemic  infection  : 
the  other  was  very  ill  with  big  tumour  after  24  hours,  and 
remained  ill  (quiet,  huddled  up  and  refusing  food)  during  the  thinl 
and  fourth  day,  when  it  began  gradually  to  recover  ;  subsequently 
it  had  extensive  ulceration  of  the  skin  which  it  took  over  three 
weeks  to  heal  up.  The  two  control  guinea-pigs,  though  a  little 
quiet  on  the  second  day,  were  quite  lively  and  well  on  the  third 
day,  and  their  inguinal  tumoura  were  comparatively  small. 
This  tumour  led  in  each  instance  to  a  liar i ted  laceration  of  the 
skin,  which  after  10  days  had  healed  up. 
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Experimental  series   3. — Two  guinea-pigs  had  been  injected    app.b.  no.i 
sabcutaneously  with   whey  of  typical  milk  culture  of  bacillus  ontheiaciUu 
enteritidis,  but  with  subfatal  dose ;  they  became  affected  with  Ententidis 
tumour  and  were  ill, but  recovered  again  by  the  end  of  6-8  days.  byDrfSeiD 
They  were  then  injected,  at  the  same  time  with  a  control  guinea- 
pig,  in   the  other  groin,  subcutaneously,  with  ^^^th  of  an  agar 
culture  of  typhoid  bacillus  of  the  same  stock  as  in  series  2. 
The  result  was  interesting,  the  two  experimental  guinea-pigs  were 
found  dead  next  day  ;  the  control  guinea-pig  had  slight  swelling, 
but  was  lively.    This  last  named  guinea-pig  developed  a  tumour 
which  ulcerated  and  healed  up  in  the  course  of  ten  days  or  a 
fortnight. 

From  these  two  series  of  experiments  it  can,  I  think,  be 
safely  concluded  that  a  previous  injection  of  the  guinea-pig  with 
culture  of  bacillus  enteritidis  distinctly  increases  the  suscepti- 
bility of  this  animal  to  subsequent  typhoid  bacillus  infection. 

Exjyerimental  series  4. — In  this  series  the  experiment  was 
reversed.  Two  guinea-pigs,  which  had  recovered  from  ulceration 
after  a  subcutaneous  injection  with  -jVth  of  an  agar  typhoid  culture, 
were  subjected  to  a  further  injection  with  0*5  cc.  of  the  whey  of 
a  typical  milk  culture  of  bacillus  enteritidis.  At  the  same  time 
a  control  guinea-pig  was  injected  with  the  same  dose  of  whey  of 
milk  culture.  The  result  was  this  :  The  two  experimental  guinea- 
pigs  showed  no  swelling  next  day,  and  remained  well ;  the  control 
guinea-pig  had  tumour  and  was  ill,  but  it  recovered  again 
with  ulceration  of  the  tumour. 

It  appears  then  that  a  previous  subcutaneous  injection  with 
typhoid  culture  decreases  the  susceptibility  of  the  guinea-pig 
to  the  subsequent  infection  with  bacillus  enteritidis. 
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Report  on  the  Fate   of  Pathogenic  and   other   Infective 
Microbes  in  the  Dead  Animal  Body  ;  by  Dr.  Klein,  F.R.S. 

There  exist  only  a  few  direct  and  exact  experimental  observa- 
tions on  the  fate  of  pathogenic  bacteria  in  the  dead  body. 

In  the  Twelfth  Annual  Report  (1882)  of  the  Medicaf  Officer  of 
the  Local  Government  Board,  I  described  (pp.  209-212)  the  resalts 
of  a  series  of  experiments  made  with  bacillus  anthracis.     Small 

rodent  animals  (guineapigs  and  mice)  having  been  infected  with 

virulent  anthrax,  died  in  the  typical  time.     They  were  then  kep 
unopened  above  ground,   or   were   buried   in  earth.     Later,  a 
intervals  varying  from   five  to  fourteen  days,  the  spleens  an 
livers  of  these  dead  animals  were  chopped  up  along  with  steril 
salt  solution  and  the  mixture   injected   into   the   subcutaneo 
tissue   of  guineapigs.     The  animals  remained  alive    and   wel 
After  a  few  weeks  these  experimental  guineapigs  were  tested  wit 
virulent  anthrax   blood  and  found  to   have  lost  none   of  theS 
susceptibility  to  anthrax.     From  these  experiments  the  conclusi 
(see  pp.  209,  210)  was  drawn  that  in  the  dead  bodies  of  animals  t 
subjects  of  anthrax  (buried  or  not  buried)  the  anthrax  bacilli,  owi 
to  competition  of  hardier  putrefactive  microbes,  soon  degenera 
and  that  as  a  consequence  the  organs  and  blood  of  such  ani 
t>.,  animals  that  had  succumbed  to  virulent  anthrax,  and  whc^ 
blood   and   organs  immediately  after  death,  contain,  as  is  vf& 
known,  the  virulent  bacillus  anthracis  in  great  number — soon  1 
all  power  to  infect  with  anthrax. 

Similar  results  which  were  obtained  by  Esmarch  (Zeitflchrift» 
Hygiene,  Vol.  VII.,  p.  1)  are  (he  only  observations  in  t 
connexion  that  hitherto  have  been  quoted  by  various  autho^?'^ 
although  they  were  obtained  in  1889,  /.e.,  seven  years  after  -fcl::^-* 
publication  of  my  own  results. 

My  own  and  Esmarch's  observations  on  rodents  go  to  confi.  t"^^ 
observations  previously  made  by  Feser  and  recorded  by  him  ^^ 
Deutsche  Zeitschrift  f.  Thiermedizin,  1877.  He  experiments^ 
with  the  organs  of  horses,  cattle,  goats  and  sheep  dead  of  anthra*^» 
end  which  animals  had  been  buried  for  various  periods, 
regards  one  sheep,  buried  for  14  days  in  the  winter  (temperat  u  ^^ 
6°  to  8°  C),  he  noted  that  the  organs  still  possessed  infecti'^'"^ 
power,  i.e.,  produced  anthrax  on  inoculation  into  other  aiiimal^  ^ 
But  as  to  the  rest  of  the  other  buried  animals  (horses,  cattle,  gos^^ 
and  sheep)  observed  by  him,  the  organs  had  long  before  th^ 
(end  of  14  days)  lost  all  virulence. 

The  German  Commission  (Wolffhugel,  Gaffky,  Paak,  Riede-*" 
Berckholtz,  J^er,  Scheurlen),  reporter  Dr.  Petri  (Arbeiten  aus  dei^^ 
Kais.  Gesundheitsamte,  Vol.  VII.,  p.  1-3::^),  made  similar  experi  — 
ments  from  1885  till  18'.U  with  the  bodies  of  guineapigs  and  micer  ^ 
dead  from  anthrax,  buried  in  wooden  or  zinc  coffins,  and  subse-^"^ 
qnently  from  time  to  time  tested  as  regards  their  infective  power^-^ — 
This  Commission  also  found  (p.  8)  that  the  infectivity  of  the  buriecL--^ 
bodies  as  a  rule  passes  off  in  a  short  time.     In  exceptional  cases  it 
was,  however, retained  for  long  periods;  in  one  instance  this  was  the 
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case  even  after  three  years  and  ten  months.     But,  the  experiments    app.  a  No.  i 
made    in  thiB   direction   by    the  German   Commission   were   so   Report  on  the 
coTitrived  that  the  coffins  were  placed  in  a  wooden  box  filled  with  r*nte°wS^***^ 
earth,  which  box  stood  in  water  in  a  tin  basin  ;    and  in  addition   other  infective 
the  experimenters  poured   from  time  to  time  water  on  to  the  Jhed^ad*" 
Biirface  of  the  earth.     In  the  three  instances — out  of  a  total  of  ^"'g*'^'?^^* 
•    16— in  which  the  buried  bodies  proved  infective,  the  pos'-ibility,  I  FJta     **"' 
should  say   the   high  probability,   that  spores  had,   nnder    the 
conditions  of  experiment,  been  formed  would  suffice  for  explana- 
tion of  the  positive  results. 

Additional  experiments  which  1  have  recently  made  with  the 
bodies  of  a  series  of  six  gnineapigs  dead  from  typical  anthrax, 
and  then  enclosed  in  tin  boxes— each  body  separately  in  a  tin 
box— and  buried  under  1^24  inches  of  moist  earth,  failed  to 
indicate  any  survival  of  living  anthrax  bacilli  in  the  spleen. 
The  animals  were  exhumed  after  32,  2S,  21  and  14  dayn 
respectively  :  when  the  spleen  was  in  each  instance  taken  out, 
mashed  up  in  a  little  sterile  salt  solution,  and  the  whole  emulsion 
of  the  spleen  in  each  instance  injected  into  a  guineapig.  The 
SLnimal  in  all  instances  remained  alive  and  well. 

1  think  therefore  that  the  rule  is  that  the  anthrax  bacilli  in  the 
dead  body  soon — within  at  any  rate  few  weeks— degenerate  and 
die, and  that  the  viscera — at  tirst  teeming  with  virulent  anthrax 
bacUh — soon  lose  all  infective  power. 

The  German  Commission  made  also  a  large  number  of  experi- 
ments in  similar  direction  with  the  cholera  and  typhoid  microbes, 
*^d  with  the  tubercle  bacillus.     The  results  of  these  experiments, 
^®  also  of  the  numerous  experiments  that  1  made  in  the  course 
^^  last  year  with  these  and  other  pathogenic  microbes,  will    be 
P'^sently  described  in  detail.     As  a  preliminary  it  is  necessary 
^  consider  the  question  :    Which  are  the  microbes  that  in  the 
^^J^linary  normal  course  of  things  are  concerned  in  the  destruction, 
^^  gradual  reduction  and  disappearance,  of  the  different  organs  of 
^he  dead  body  such  as  is  known  to  occur  after  burial  ? 

In  order  to  answer  this  question,  a  series  of  experiments  was 

^-'^stituted   with   the  bodies  of  gnineapigs  that    had   not    been 

^^bject  to  any  experiments  ;  that  were  perfectly  normal.     These 

^^imals  were  killed  by  an  overdose  of  chloroform,  were   then 

^rupped  up  in  a  piece  of  linen  or  calico,  were  placed  separately 

*^  sniall  wooden  or  tin  boxes,  and  were  buried  in  ordinary  moist 

^^r-ih  ;  earth  such  as  is  dug  out  from  a  garden  (in  some  instances 

^t    >va8  from  Wandsworth  Common).     The  experimental    burial 

^jj^und  was  a  large  wooden  box,  and  the  coffins  were  buried  in 

^ixe  earth  contained  in  it  at  depths  ranging  from  six  inches  to  two 

*^et.    This  wooden  box  was  kept  at  the  ordinary  temperature  of 

?^^  laboratory.     In  a  second  series  of  experiments    the    dead 

^^ies  of  the  guineapigs  were  each  wrapped  up  in  a  piece  of  linen 

^^  Calico  and  buried,  as  before  in  the  laboratory,  directly  in  earth 

^  |n  Thanet  sand.      The  animals'    bodies  were  then  at  stated 

*^^iods  exhnmed  and  subjected  to  examination  and  experiment. 

^    ^    may   state  here  at  once  that  the   observations  now  to   be 

^^ribed  as  to  the  nature    and   distribution   of   the   microbes 

j^J*iiially  present  in  dead  bodies,  and  chietiy  concerned  in  the 

^I^Uction  and  destruction  of  the  body  and  its  organs,  were  sub- 

^^tiently  confirmed  by  other  observations  that  I  have  made  (to  be 


pp.  B.  No.  2.  describod  in  detail  later  on)  on  the  buried  bodies  of  animals 
(guineapifts)  that  had  died  as  the  result  of  infection  with  pathogenic 
microbes  of  one  and  another  kind. 
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Microbes  in  the  Cadavers  op  Gdineapigs  after  bubtal. 

According  to  current  view  the   putrefactive  decomposition  of 
the  albuminous  substances  of  the  dead  bodv,  such  as  constitnte 
the  essential  parts  of  the  tissues  and  organs  of  man  and  animala, 
is   effected  in  a  large  measure   by   proteus  vulgaris  and  allied 
species  (proteus  mirabilis,  proteus  Zenkeri),  and  by  bacillus  coli 
and  its  allies.     For  both  classes  of  microbes  are  present  in  great 
numbers  in  the  contents  of  the  large  intestine  (normal  and  patho- 
logical) whence,  in  articulo  mortis  and  after  death,  they  pass  into 
the   abdominal   viscera    and   other  organs  and    decompose  the 
albumen  and  allied  substances  constituting  such  organs.    During 
life  even  their  passaga  from  the  intestine  and  their  subseqneat 
groAth  and  multiplication  in  one  and  another  organ  has  been 
observed  in  cases  where  the  organ  («.^.,  liver,  mesenteric  glands, 
spleen)    was  in   a  diseased   condition   (abscesses,   necrotic  foci, 
gangrene,  &c.).     The  literature  on  this  subject  is  enormous;  a 
considerable  number  of  observers  have  recorded  the  presence  of 
bacillus  coli  or  of  proteus  vulgaris  and  itB  allies  in  diseased  or 
dead  tissues  of  the  body  during  life  of  an  animal,  and  these  personB 
have  rightly  Concluded  that  the  microbes  in  question  have  been 
conveyed  to  the  tissues  from  the  intestine,  either  by  the  lymph 
stream  or  by  the  blood  directly.     1  have  also,  in  a  former  report, 
mentioned   the   occasional    passage   into,   and    multiplication  o^ 
bacillus  coli  in,  the  peritoneal  cavity  of  guineapigs,  which  animals, 
by  the   intraperitoneal  injection  of  different  microbes  (bacilloB 
prodigiosus,  staphylococcus  aureus,  &c.)  had  been  made  subjects 
of  severe  acute  fatal  peritonitis. 

Now  both  proteus  and  bacillus  coli   grow  best  under  aSrobic 
conditions,   «.^.,   when    they   have  a    sufficient    supply  of  fro® 
oxygen.      Both  are,   however,  capable  -of   multiplying  and  stt^* 
taining   life   when   they  are   placed  under  conditions  in  whicla 
no    supply  of    free  oxygen   is   given    them.      But  their   po^^^ 
of  multiplication  is  very  much  lessened  under  such  anaerobic 
conditions  ;  they,  particularly  the  bacillus  coli,  are  for  this  reafiOi^ 
considered  as  "facultative  anaerobes."     Thus,   proteus  vulgaT^^ 
which  is  considered  as  the  microbe  "  jyar  excellence  "  of  putt^ 
decomposition  of  albumen,  displays  under  aerobic  conditions  tl^* 
power  of  very  rapidly  peptonizing  and  dissolving  albumen  9^^^ 
albuminoid   substances ;    whereas    placed   under  anaerobic  c^^ 
ditions  it  does  this  only  very  tardily  and  to  a  very  limited  degt"^ 

In  the  bacterioscopic  experiments  which  I  carried  out  with  *^ 
organs  of  animals,  buried  as  mentioned  above  for  various  i^ti^yf^ 
one  of  the  first  and  most  striking  results  was  that  the  dissolut^^ 
and  destruction  of  the  viscem  of  the  abdomen  and  chest,  an^  "^ 
the  muscular  walls  of  the  abdomen  and  chest  and  of  the  liir^-'-^ 
cannot,  to  any  considerable  extent,  be  ascribed  to  the  action, 
either  bacillus  coli  or  proteus  vulgaris,  or  allied  forms.  ^ 
number  of  experiments  were  made  in  this  direction,  viz.,  for  ^^ 
purpose  of  ascertaining  to  what  extent  the  peritoneal  cavity 


the  liver  iu  a  buried  animal  contained  proteus  vulgaris  or  bacillus 
coli,  or  both  these  micro-organisms.  The  materials  were  prepared 
in  the  following  manner  : — As  regards  the  peritoneum,  the  animal 
having  been  exhumed  the  wall  of  the  abdomen  was  cut  through,  and 
a  few  (one  to  two)  cubic  centimetres  of  sterile  salt  solution  poured 
into  the  peritoneal  cavity.  Then,  by  shaking  the  body  from  side 
to  side  the  peritoneal  cavity  was  thoroughly  washed,  so  that  the  fluid 
obtainable  therefrom  was  a  strongly  turbid  emulsion .  In  the  case  of 
the  liver  a  good  sized  piece  of  this  organ  was  removed  and  distri- 
buted in  one  to  two  cubic  centimetres  of  sterile  salt  solution,  it  being 
found  that  the  liver  substance  could  thus  easily  be  distributed  so  as 
to  form  a  fluid,  strongly  turbid,  emulsion.  Next,  in  order  to  detect 
in  these  strongly  turbid  emulsions  the  presence  of  bacillus  coli  or 
any  coli -like  microbe,  two  kinds  of  cultures  were  made — (1)  surface 
phenol -gelatine  plates,  and  (2)  phenol-broth  cultures.  On  the 
former  the  presence  of  coli-like  colonies  could  be  readily  recog- 
nised after  two  to  three  davs'  incubation  at  20°  C,  and  these  were 
then  tested  by  sub-culture  as  to  their  characters ;  as  to  gas  in 
shake-gelatine,  as  1x)  clotting  of  milk  and  reddening  of  litmus 
milk  (acid  production),  and  as  to  indol  formation  in  broth  culture. 
In  phenol-broth  cultures,  incubated  at  37°  C,  the  appearance  next 
day  of  strong  and  uniform  turbidity  would  be  suggestive  of  the 
preserifce  and  multiplication  of  bacillus  coli ;  in  which  case 
material  from  such  broth  cultures  was  tested  in  sub-culture  as 
before.  For  the  detection  of  the  proteus  vulgaris,  ordinary  nutrient 
gelatine  as  surface  platep,  ordinary  agar  surface  plates,  and  (as 
in  the  case  of  bacillus  coli)  phenol-gelatine  surface  plates  were 
used  ;  in  the  latter,  proteus  vulgaris  grows  well.  Colonies  of 
proteus  vulgaris — as  slightly  turbid,  colourless,  liquefied  circular 
ureas  each  with  granular  central  mass — are  easily  recognised  in  the 
gelatine  plates  after  two  to  three  days'  incubation  at  20^  C.  From 
such  colonies  further  sub-cultures  were  made  :  (ji)  stab  gelatine 
cultures  ;  (/>)  potato  cultures  ;  {c)  solidified  blood-serum  cultures  ; 
and  (d)  surface  agar  cultures.  In  this  way  the  proteus  was 
identified  by  (a)  its  rapid  liquefaction  ;  (J))  its  peculiar  filmy, 
slightly  yellow  tinted  growth  ;  {c)  its  liquefaction  of  the  blood- 
serum  ;  and  {d)  its  smeary,  filmy  growth  on  agar.  In  addition, 
the  microscopic  appearances  of  fresh  and  stained  specimens,  the 
number  and  distribution  of  the  flagella,  and  the  physiological 
action  of  cultures  of  the  microbe  on  experimental  animals  were 
in  several  instances  consideired. 

In  all  instances,  both  in  the  search  for  bacillus  coli  and  for  pro- 
teus vulgaris,  the  amount  of  the  turbid  emulsion  rubbed  over  the 
surface  of  the  culture  plate  was  considerable.  As  a  rule  five  to 
seven  droplets  were  used  for  each  plate,  so  that,  if  either  of  these 
microbes  were  present,  the  relatively  large  amount  of  material  used 
for  the  plates  should  yield  considerable  numbers  of  colonies. 

I  proceed  now  to  give  the  results  of  some  of  the  experiments 
made  in  this  direcrion  : — 

EXPEUIMBNT  1. — A  normal  guineapig  (No.  1),  having  been 
placed,  after  death,  in  a  small  wooden  cotiin  on  June  IGth,  was 
buried  in  the  earth  after  manner  described.  It  was  exhumed  on 
July  5th,  ?*.«.,  in  19  days.  On  the  abdominal  cavity  being  opened, 
a  portion  of  the  liver — ^this  organ  was  greatly  reduced  in  size  and 
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-*"■  ^  ^Q  ^  liA'i  licnr-  -mt*  jA  l»r«..^-iii?li,  sJiKsarT  ma^ — was  shaken  np  in  a  few 
Bepan  at  ii>r  cTi '*:•:':•  ct-T:ii:meTT>ef  c*f  si-erilt-  «a]T  s¥:«inti<.«n,  s^  as  to  form  a  stpongly 
'**t-/fca?*^^^    t7:r>:  i  rnixilsi' •n.      Trf^m  ihi^  rTnnlsion  sevrn   droplets  (as  they 


otntTir^fr-=:re   f..Tr-i  <.uT  fr«»m  a  c-a}»ili;jrT  £•1^1'^  pirwerte-  were  robbed  over  the 
UiJ'dtttoa  f -rficv-  .  .f  dn   -r  iiiistrv  xrela-inr  jJiie,  ihe  same  qaamity  was  rubbed 

S^St^k^      <:Trr  :hr  ^irfac^  oi  a  j»b«rn'.»i-ir-lat:nr  plate,  and  a  like  quantity 


¥JL^  wif  uii-i  T.»  ]»i:rD(»I-br*>'h-     The  surface  of  the  phenol-gelatine 

v^aW  '-n  inc-sld'iitn  remainT-i  free  of  colonies  of  bacillus  coli 
ani  pr  •:-::>  valiraTis.  ani  ihe-  phenol -broth  remained  free  of 
any  mrl-diiiy.  Only  thr  snrf  ice  of  the  on! i nary  gelatine  plate 
showr*!  namerr»n>  li-^uefying  <x»l»»nieis.  Many  of  these  were  those 
ff  o«t*cc:  s-jme  few  prc»vt-«i  to  be  those  of  proieos  vulgaris.  It 
fMll*»W!?  Then  fr<»m  this  experiment  that  the  liver  of  this  guineapig, 
borir'i  f'r  1?  da  vs.  contnineJ  no  bacillus  coli,  and  onlv  a  limited 
numV«er  of  proteus  vulgaiis. 

ExPERrUKXT  2. — A  normal  guineapig  (Xo.  2),  had,  lik« 
guint^pig  No.  L  been,  after  dt^th.  placed  on  Jane  16th  in 
a  woodfU  coffin  and  buried  in  earth.  This  animal  vns 
the  companion  of  the  former.  It  was  exhumed  on  July  lU\u 
ije.^  28  days  later.  The  heart  muscle,  shrunken  and  thin,  was 
cut  out  and  shaken  up  in  a  few  cc.  of  sterile  salt  solution. 
It  trasily  broke  up  into  a  fine  turbid  emulsion.  WiAi  this 
emulsion  r  seven  drf»ps  in  each  instance),  an  aerobic  surface 
ordinary  £relatin»'  and  a  phenol-gelatine  pLite  culture  were  made; 
als^i  a  phenol-broth  culture.  The  result  wiis  that  no  colonies  of 
tyjiical  bacillus  coli  couKl  be  identified.  In  the  phenol -gelatine 
plate  thiTi'  was  one  sinijie  colony  i»f  proteins  vulgaris. 

It  follows  from  this  that  althoui^h  the  heart  muscle  was,  after 
28  davs'  burial,  verv  much  shrunken,  it  did  not  contain  bacillus 
coli  ;  and  that  14  drops  of  the  emulsion  (seven  drops  for  each 
plate)  yielded  but  one  single  colony  of  proteus  vulgaris. 

I  think  these  two  experiments  tend  to  show  that  so  far  as 
the  dissolution  and  decomposition  of  the  visoeraare  concerned,  the 
role  of  the  bacillus  coli  is  nil,  and  that  of  proteus  vulgaris  extremely 
limited  :  in  fact  that  practically  neither  operate  in  this  sense. 

A  number  of  ^uineapigs  which  had  been  in  experiments  to  be 
presently  described,  injected  intraperitoneally  with  various 
microbes,  and  which  giiineapigs  had  died  within  24  hours  from 
acute  jxTitoiiitis,  were  buried  as  before  ;  some  in  tin  coffins,  some 
in  wooden  cotlins,  others  directly  in  the  earth  or  sand.  These 
were,  after  exhumation  at  varying  periods,  tested  like  the  others 
as  to  the  presence  in  their  viscera  of  bacillus  coli,  and  of  proteus 
vulgaris  :  and  with  like  result.  I  here  mention  some  of  these 
other  experiments  confirmatory  of  the  above  inference. 

EXPEIIIMEXT  3. — A  guineapig,  dead  after  intraperitoneal 
injection  with  emulsion  of  Koch's  cholera  vibrio,  and  a  second 
guineapig,  dead  after  intraperitoneal  injection  with  emulsion 
of  typhoid  bacillus,  were  placed  separately  in  wooden  coffins 
and  buried  in  earth  on  June  Glh.  They  were  exhumed  on 
July  4th,  /./'.,  in  28  days.  The  peritoneal  cavity  was  in 
each  instance  opened  and  was  well  washed  out  with  a  few  cc, 
of  sterile  salt  solution,  whereby  strongly  turbid  emulsions  were 
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obtained.    With  these  emnlsioiiB  aerobic  surface  plates  were  made  ^^^'  B^Na  2. 

on   ordinary   nutrient    gelatine,    and    phenol-gelatine  ;     as    also  Beport  on  the 

phenol-broth  cultures.     Four  to  five  drops  of  the  emulsion  were  Jenic  and*^^ 

used  for  each  culture.      The  result  was  neither  bacillus  coli  nor  other  infective 

proteus  vulgaris  could  be  obtained  from  these  emulsions.  So  dead  *° 

animal  body ; 

Experiment  4. — A  guineapig,  dead  after  intraperitoneal  f^r§'*^^*°' 
injection  of  emulsion  of  bacillus  prodigiosus,  having  been 
placed  in  a  wooden  coffin  was  buried  in  sand  on  June 
17th.  The  animal  was  exhumed  on  Julj'  I3th,  i.e.,  after 
26  days.  On  opening  the  abdominal  cavity  it  was  found 
that  in  several  places  the  intestinal  wall  had  become  quite 
decomposed,  so  that  a  small  amount  of  faecal  matter  had  escaped 
into  the  peritoneal  cavity.  The  liver  was  greatly  shrunken 
and  reduced  to  a  small,  brownish,  flabby,  soft  mass.  With  a  few 
CO.  of  sterile  salt  solution  a  strongly  turbid  emulsion  of  the 
peritoneal  contents  was  made,  and  a  similar  emulsion  with  a 
piece  of  the  liver.  With  seven  droplets  of  each  of  these  emulsions 
aerobic  surface  agar  plates  were  inoculated,  and  incubated  at 
37°  C.  The  result  was  that  numbers  of  colonies  of  a  liquefying 
diplococcus,  and  some  of  nondescript  bacilli,  were  obtained  both 
from  the  peritoneal  and  liver  emulsions.  But  neither  bacillus 
coli  nor  proteus  vulgaris  could  be  thereby  demonstrated  by  means 
of  these  cultures. 

Experiment  5. — A  guineapig,  dead  after  intraperitoneal  injec- 
tion of  an  emulsion  of  typhoid  bacillus,  having  been  placed  in  a 
small  wooden  coffin,  was  buried  in  earth  on  June  18th.  The 
animal  was  exhumed  on  July  19th,  i.e.,  31  days  later.  On  opening 
the  abdominal  cavity  a  great  part  of  the  wall  of  the  stomach  was 
found  to  have  become  disorganised  and  dissolved,  and  partly,  but 
to  a  lesser  degree,  the  wall  of  the  intestine  was  in  like  condition. 
An  emulsion  (strongly  turbid)  of  the  peritoneal  contents ;  a 
similar  emulsion  made  by  shaking  up  the  heart  muscle  (much 
shrunk  and  decomposed) ;  and  a  similar  turbid  emulsion  of  the 
much  decomposed  lung  tissue,  were  employed  for  making  surface 
plates  on  ordinary  and  on  phenol-gelatine,  four  drops  of  the  emul- 
sion being  rubbed  over  the  surface  of  the  gelatine  in  the  case  of 
each  plate.  The  result  was  this  :  no  colonies  of  bacillus  coli  ;  but  a 
small  number,  not  more  than  four  or  five,  colonies  of  proteus  vulgaris 
appeared  on  each  of  the  plates  made  from  the  peritoneal  emulsion, 
the  heart  muscle  emulsion,  and  the  lung  tissue  emulsion.  In  one 
of  the  ordinary  gelatine  surface  plates  made  from  the  peritoneal 
emulsion,  there  were  11  colonies  of  a  liquefying  diplococcus. 

As  a  further  experiment  with  the  normal  guineapig  I  mention 
the  following  :  - 

Experiment  6. — A  normal  guineapig  was,  after  death,  buried 
on  September  16th,  directly  in  sand.  It  was  exhumed  on  Novem- 
ber 10,  i.e.j  54  days  later,  or  near  to  the  end  of  eight  weeks.  Of 
the  liver  only  a  small  brownish  grey,  smeary,  shrivelled  mass  was 
left.  This  was  taken  out  as  completely  as  practicable,  and  the 
whole  shaken  up  in  a  few  cc.  of  sterile  salt  solution,  whereby 
a  strongly  turbid  emulsion  was  obtained.  With  seven  drops  of 
this  emulsion  one  aerobic  surface  ordinary  gelatine  plate  and,  with 
a  like  amount,  one  aerobic  surface  ordinary  agar  plate  were  made. 
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The  former  was  incnbated  at  20°,  the  latter  at  37®  C.  The  result 
was  remarkable,  inasmuch  as  both  plates  showed  no  colonies 
whatever ;  that  is  to  say,  not  only  were  bacillus  coli  and  prutem 
vulgaris  absent,  but  likewise  all  other  aerobic  microbes. 

While  these  further  experiments  prove  that  26  days  or  more  after 
buryinf(  the  bodies  of  guineapigs  their  abdominal  and  thoracic 
viscera  contain  no  bacillus  coli,  and  only  comparatively  a  limited 
number  of  proteus  vulgjiris,  other  experiments  made  by  me 
indicate  that  even  at  an  earlier  date  than  this  period — 1>.,  IGdayg, 
li>  (la}s,  21  (lays  after  burial — the  number  of  colonies  of  typical 
bacilluH  coli  obtainable  by  culture  in  the  above  fashion  from  emul- 
sions made,  of  the  peritoneal  fluid  is  extremly  limited.  In  similar 
case  proteus  vulgaris  was  somewhat  better  represented,  but  by  no 
means  to  an  extent  at  all  suggesting  that  in  the  decomposition  of 
these  viscera  this  microbe  plays  an  important  or  even  a  trifling  part. 

The  result  is,  however,  different  if  the  skin  or  the  adjacent  sub- 
cutaneous tissue  is  subjected  to  culture  test  for  proteus  vulgaris. 

The  two  following  series  of  experiments  illustrate  these  facts  :— 

Experiment  7. — Three  guineapigs,  dead  aft«r  subcutaneous  in- 
jection with  virulent  emulsion  of  agar  culture  (48  hours  old)  of 
diphtheria  bacillus,  were  buried  on  November  17th  ;  one  in  a  small 
tin  coffin,  another,  directly  in  earth,  and  a  third  directly  in  sand. 
They  were  exhumed  on  December  1st,  i.^.,  about  14  days  later.  The 
subcutaneous  tissue  and  inguinal  lymph  glands  of  the  inoculated 
side  were  in  each  instance  dark  and  swollen.  With  the  juice  of 
these  lymph  glands  direct  inoculation,  by  means  of  a  platium  loop, 
of  surface  nerum-ajrar  plates  was  effected,  and  these  plates,  after 
incubation  at  37^  C.  for  48  hours,  were  duly  scrutinized  and  sub- 
culturtd  with  the  following  result  : — 

{rt)  From  the  guineapig  buried  directly  in  earth,  the  plates 
showed  a  general  lilmy  growth  of  proteus  vulgaris  ;  in  addition,  a 
few  colonies  of  bacillus  diphtheriie  ; 

(/>)  From  the  guinea|)ig  directly  buried  in  sand,  numerous 
colonies  were  obtained  ;  some  of  proteus  vulgaris,  some  of  diph- 
theria bacilli,  and  some  of  cocci  ; 

{(')  From  the  guineapig  in  the  tin  coffin  no  proteus  colonies 
were  obtained  ;  only  bacillus  diphtheriae  colonies  and  colonies  of 
cocci. 

Bacillus  coli  was  not  found  in  any  plate. 

Experiment  8.  —Three  guineapigs,  dead  after  subcutaneous  in- 
injecticm  into  the  groin  of  emulsion  (from  agar  surface  growth)  of 
virulent  i)lague  bacilli,  were  buried,  on  November  18th,  in  the  same 
manner  as  the  guineapigs  of  Experiment  7.  They  were  exhumed 
on  December  9th,  i.r,  21  days  later.  On  examining  these  animals 
the  characteristic  hfeniorrhagic  swelling  of  the  subcutaneous  tissue, 
and  enlargement  of  the  inguinal  lymph  glands,  due  to  plague 
infection,  was  still  distinct.  With  juice  of  the  swollen  tissue  the 
surface  of  gelatine  and  agar  plates  was  directly  inoculated  by 
means  of  a  platinum  loop.  The  result  was  that  the  plates  showed 
abundance  of  colonies  of  proteus  vulgiiris,  but  no  plague  bacilli. 

Tliis  result,  i.e.,  abundant  presence  of  proteus  vulgaris,  in  parts 
contiguous  to  the  skin,  is,  I  think,  due  to  these  microbes  having 
arrived  at  the  subcutaneous  tissue  by  way  of  the  skin,  /.<?.,  from  the 
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surface.  As  a  matter  of  fact,  even  after  being  buried  for  14  days* 
and  still  more  distinctly  at  a  later  period,  the  skin  is  in  a  putrid 
condition  ;  it  is  greenish  and  discoloured,  the  hairs  and  the  cuticle 
of  the  epidermis  easily  peel  off,  and  the  tissue  contains  crowds 
of  bactc;ria,  principally,  or  at  anj  rate  to  a  large  extent,  proteus 
vulgaris  and  cocci. 

The  above  results,  then,  harmonise  with  the  general  view  that, 
under  aerobic  conditions,  or  conditions  in  which  to  a  large  extent 
free  oxygen  can  be  obtained  by  micro-organisms,  putrid 
decomposition  of  albuminous  matters  is  associated  with  and  caused 
by  the  growth  and  multiplication  of  the  proteus  vulgaris. 
But  a  like  agency  cannot  be  maintained  for  the  decom- 
position and  disappearance  of  the  viscera  and  deep-seated  tissues 
in  the  dead  body,  since  here  aerobic  microbes,  such  as  proteus 
vulgaris  and  bacillus  coli,  do  not  and  cannot  maintain  and  mul- 
tipl3''  themselves  in  any  degree  comensurate  with  the  amount  of 
wasting  and  decomposition  actually  going  on.  From  these  a 
priori  considerations,  it  would  appear  likely  that  the  processes  of 
disintegration  and  decomposition  of  the  deep  tissues  and  viscera  are 
caused  by  microbes  which,  under  anaerobic  conditions,  can  rai)idly 
grow  and  multiply.  As  we  shall  see  presently  this  view  is  fully  con- 
firmed by  direct  bacterioscopic  analysis. 

I  make  a  digression  here  to  note  a  curious  and  interesting  series 
of  observations  which  I  made  in  connexion  with  the  proteus  vul- 
garis in  the  spleen  of  buried  guineapigs. 

From  three  healthy  guineapigs  which  had,  after  death,  been  buried  for  three, 
four  and  five  weeks  riBpectively,  the  spleens  (much  reduced  in  size  so  as  to  appear 
a  mere  thin,  pale  pink,  narrow  band)  were  dissected  out,  finely  cut  up,  and  mixed 
in  each  instance  with  several  drops  of  sterile  salt  solution.  The  whole  mass  of 
each  spleen  thus  dealt  with  was  then  injected  subcutaneously  into  the  groin  of  a 
gnineapig.  The  result  was  nil,  as  is  usual  with  the  ordinary  form  of  proteus  vul- 
garis ;  the  animals  remained  well  and  lively  and  showed  next  day  only  an  in- 
dication of  swelling  in  the  groin,  no  more  than  corresponded  to  the  amount  of 
sol  d  matter  injected. 

Kilt  an  altogether  diflferent  result  was  obtained  in  the  following  experiment : — 
Tw»  guineapigs,  dead  of  plague,  were  buried  on  January  Uth ;  one  directly  in 
eirtli,  the  other  directly  in  sand.  They  were  exhumed  on  February  6th.  i.e., 
'2^  days  later.  Their  spleens — soft,  dark  and  still  showing  slight  enlargement — were 
dissected  out  and  each  separately  minced  up  in  a  little  sterile  salt  solution.  This 
emulsion  was  in  each  instance  subcutaneously  injected  into  the  groin  of  a  guinea- 
pig.  One  of  these  guineapigs  was  found  dead  in  20  hours,  the  other  was  found 
dead  in  40  hours.  In  both  cases  the  subcutaneous  tissue  of  the  groin  and  the 
whole  of  the  abdomen  was  much  congested  and  infiltrated,  appearing  as  a  dark 
red  gelatinous  mass.  On  incision,  thin  sanguineous  fluid  oozed  out  freely,  and 
this  on  microscopic  examination  and  on  cultivation  proved  to  contain  a  pure 
culture  of  actively  motile  proteus  vulgaris.  The  spleen  was  slightly  con- 
gested, and  not  distinctly,  if  at  all  enlarged ;  the  bladder  and  the  peritoneum 
were  greatly  congested,  in  the  cavity  of  the  latter  was  sanguineous  exudation 
containing  a  pure  culture  of  proteus  vulgaris.  The  spleen  c»n  micrcscopic 
examination  and  in  culture  contained  a  few  proteus  vulgaris,  no  other  microbe. 
Figure  1,  Plate  I.,  shows  a  film  specimen  of  the  subcutaneous  fluid  of  such  an 
animal. 

With  the  subcutaneous  sanguineous  fluid  from  one  of  the  above  guineapigs 
another  guineapig  was  subcutaneously  injected,  about  0*25  cc.  of  fluid  being  used 
for  the  injection.  The  result  was  in  all  renpects  the  same  as  before,  viz., 
extensive  haemorrhagic  gelatinous  infiltration  of  the  tis8U(^s  jind  death  of  the 
animal,  and  the  sanguineous  thin  exudation  crowded  with  proteus  vulgaris.  A 
number  of  culture  experiments  of  the  exudation  were  made  :  on  gelatine  plates, 
on  agar  plates,  in  broth,  in  milk,  on  blood  serum  and  on  potato ;  and  it  was 
found  that  the  microbe  in  question  was  the  proteus  vulgaris  of  Hauser. 
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Further  and  phjsiologieal  ezperimentB  with  broth  caltores  of  this  microbe  wen 

made  on  guineapigs  and  mice,  and  it«  identity  was  herebj  confirmed.  With  a  brotii 
caltnre  grown  at  37^  C.  for  24  hoars,  one  guineapig  and  two  mice  were  snbcn- 
taneoaely  injected :  the  goineapig  received  abont  'V.')  cc.  of  the  broth  caltnre, 
and  each  mouf«e  aboat  <r2.~>  cc.  Both  mice  were  dead  in  six  to  eight  honre.  the 
guineanig  in  2<.>  hoars.  The  guineapig  had  the  extensive  hiemorrhagic  gelatinous 
infiltration  of  the  groin  and  abdomen,  the  finid  containing  a  pnre  caltnre  of 
prot  us  vulgaris  ;  the  spleen,  not  visibly  enlarged,  was  conjrested.  containing  a  few 
proteus  vulgaris  :  the  heart's  blood  free  of  proteus  vnlgiris.  That  is  to  say,  the 
post  mortem  appearances  corresponded  exactly  with  those  known  to  be  ordinarily 
produced  by  the  proteus  vulgaris  of  Hauser :  they  indicated  a  local  though  ex- 
tensive d:sea.'»e.  with  general  intoxication  and  death  due  to  the  metabolic  producte 
of  the  bacteria  at  the  se<it  of  injection.  But  not  so  with  mice  :  here  no  tumour  wig 
produced  at  the  seat  of  inoculation,  but  the  animals  died  with  symptoms  of  genend 
infection,  viz..  enlarged  dark  spleen  crammed  fall  of  the  bacilli,  in  groups  and  iso- 
lated :  the  heart's  blood  crowded  with  the  bacilli,  as  was  shown  by  cover  glass  speci- 
mens (fresh  and  after  staining),  and  by  culture  tests.  This  different  action  on  mice 
and  guineapigs  is  well  estabUshed  for  the  proteus  vulgaris  of  Hauser.  It  has  only 
to  be  added  that  of  the  proteus  vulgaris  of  Hauser  not  all  culturee — /./-..  not  all 
specimens  isolated — act  with  the  same  degree  of  virulence.  Thus  the  microbes 
described  by  various  authors :  Babes's  bacillus  proteus  septicus,  and  bacillus 
proteus  lethalis  :  Karlinski's  bacillus  murisepticos  pleomorphus :  Lanzas  bacilliia 
pyogenes  foetidus  liquefaciens :  Roger's  bacillus  septicus  putidus.  are  no  other 
than  proteus  vulgaris  having  somewhat  exalted  virulence.  In  this  I  quite 
agree  with  Kruse  (Fl(igge*s  Mikro-organismen  II..  p.  2H()).  So  too  is  the  proteua 
Yulgaris  obtained  from  the  above  spleens  of  the  buried  plague  guineapigs,  as 
Figures  2,  .3.  4.  5  and  6.  Plates  I.  and  II..  show. 

As  a  result  of  the  experiments  just  related,  the  important  question  that 
presented  itself  was  this  :  Wherein  lies  the  great  difference  between  the  vimlenoe 
of  the  spleen  emulsion  of  buried  normal  and  that  of  buried  plague  gninea|agf  ? 
I  thought  at  first  that  possibly  if  the  spleen  of  the  guineapig  becomes,  owing  to 
disease,  enlarged  and  congested,  it  furnishes  a  better  breeding  soil  for  proteus 
yulgaris  growing  and  immigrating  after  death  into  the  spleen  from  the  intestine 
in  which  it  is  normally  present  or  from  the  outside  through  the  skin.  I  assume  it 
as  highly  probable  that  the  proteus  found  in  the  spleen  of  the  plague-goineapigi 
came  originally  from  the  intestine  ;  this  at  any  rate  is  the  more  natural  and  more 
feasible  explanation,  although,  as  in  the  case  of  the  subcutaneous  tumours  of  buried 
guineapigs  dead  of  plague  or  of  diphtheria  (x/v*  antecedent  page,  experiments  7 
and  8)  so  also  in  the  spleen  in  these  instances,  it  might  have  grown  from  the  outside 
through  the  skin.  But  from  whichever  vource  it  came,  the  fact  remains  that  it  was 
pre;<ent  after  burial  abundantly  and  in  virulent  form  in  the  set  of  animals  dead  of 
plague,  and  not  in  the  others.  In  order  to  test  whether  the  diseased  condition 
(congestion  and  enlargement  in  acute  fatal  plague)  of  the  spleen  has  anything 
to  do  with  this,  I  infected  two  guineapigs  subcutaneously  with  culture  of 
virulent  anthrax.  The  animals  died  in  the  usual  time  with  typical  anthrax,  as 
shown  by  examining  a  drop  of  blood  from  the  ear  vein.  In  such  anthrax 
guineapigs  the  spleen  is  always  characteristically  congested  and  enlarged.  The 
animals  were  buried  and  exhumed  after  28  days.  The  spleens  were  dissected  out; 
they  were  dark,  soft  and  still  showed  the  signs  of  enlargement.  £ach  spleen  was 
minced  up  in  several  drops  of  sterile  salt  solution,  and  the  whole  of  the  spleen  in 
each  instance  injected  subcutaneously  into  a  guineapig.  The  result  was  nil ;  for 
next  day  there  was  a  mere  indication  of  a  swelling  (refeiable  to  the  amount  of 
substance  injected),  and  the  animals  were  lively  and  well.  After  two  days  no 
swelling  to  speak  of  could  be  noticed,  the  animals  being  perfectly  well ;  and  they 
remain^  so.  The  enlarged  and  congested  condition  of  the  spleen  was  therefore 
not  the  reason  why  in  the  three  plague  guineapigs  buried  for  28  days  that 
organ  became  the  seat  of  multiplication  of  virulent  proteus  vulgfaris. 

A  point  of  interest  that  came  out  in  the  above  experiment-*  on  the  g^aineapigB 
injected  with  the  proteus  cultures  was  this :  As  mentioned  above  the  guinea- 
pigs  died  from  local  disease  and  general  intoxication,  whereas  the  mice  died 
from  general  septicfemic  infection.  In  the  latter  cases  the  hearths  blood 
contained  abundance  of  the  proteus  injected.  But  in  the  guineapig  the  hearths 
blood  was  free  of  proteus ;  instead  it  contained  (all  the  guineapig^  yielded 
the  same  uniform  result)  large  numbers  of  motile  bacilli  (cultures  made  with  a 
droplet  of  blood  yielded  uncountable  number  of  colonies  of  these  bacilli)  which 
on  subculture  were  proved  to  be  a  variety  of  bacillus  coli.  These  snbonltaree 
proved  virulent  when  injected  into  guineapigs,  producing  even  in  small  doeee 
general  acute  septicaemic  infection  and  death  in  24  to  86  hours.  It  is  clear  that 
since  only  protene  was  injected  into  the  orig^inal  animals,  the  nnmerotis  bacilli 
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of  one  and  the  same  variety  of  coli  found  in  their  blood  after  burial  must  have  •A.pp.  B.  No.  1 
got  into  the  blood  moet  probably  from  the  alimentary  canaL    Probably,  owing  to   Report  on  the 
the  general  intoxication  of  the  animal  infected  with  proteus,  this  ooli-baciUus,   Fato  of  Fatho- 
either  in  artioulo  mortis  or  even  earlier,  found  the  altered  blood  suitable  for  its   genio  and 
multiplication.    It  is  further  possible  that  this  condition  of  the  blood  (viz.,  the  Sc^wfiJ^^* 
multiplication  in  it  of  virulent  bacilli  coli)  may  have  brought  about  the  fatal   the  dead 
issue.    As  stated  above  four  guineapigs  were  examined  in  this  direction.    In  each   animal  body ; 
case,  culture  experiment — after  subcutaneous  injection  of  pure  culture  of  the   p^Jg['  ^^^ 
protens  of  experiment — jrielded  uniform  results  ;  their  heart's  blood  after  death  was      ^'  ' 
found  to  contain  abundance  of  a  variety  of  bacillus  coli.    This  variety  resembled 
Oartner's  bacillus  enteritidis  as  regards  the  opacity  and  circumscribed  form  of 
ita  colonies,  and  in  its  streak  culture  on  gelatine.    Also  it  resembled  Gartner's 
bacillus  in  rapidly  growing  in  phenol-broth ;  in  cylindrical  shape ;   in  obvious 
motility ;  in  producing  gas  in  gelatine  shake  culture ;  in  not  curdling  milk  ; 
in  not  giving  indol  reaction :   and  in  being  virulent  for  the  guineapig.    But  it 
differed  from  Gartner's  variety  in  not  reddening  litmus  milk.  an<l  in  not  giving 
any  indication  of  clumping  with  typhoid  blood  serum. 

Bacillus  Cadavbris  Sporogbnbs. 

When  examining  the  intestinal  contents,  whether  of  man  or  of 
other  animals,  under  the  microscope,  in  fresh  specimens  (hanging 
drop)  or  in  stained  film  preparations,  I  have  often — as  must  have 
other  observers — noticed  here  and  there  a  motile,  cylindrical 
bacillns  more  or  less  straight  and  possessed  of  a  terminal  spherical 
or  oval  enlargement,  which  is  the  foremost  part  in  the  motile 
microbe.  Such  bacilli,  both  in  size,  aspect,  and  shape  resemble 
the  tetanus  bacillus.  I  have  seen  them  frequently  in  the  intestinal 
discharges  of  persons  dead  from  cholera  nostras.  Bienstock 
(Zeitschr;  f.  Klin.  Med.  Vol.  VIII.)  mentions  the  presence  of 
dmmstick-bacilli  in  faecal  matter.  He  cultivated  some  and 
found  them  to  represent  an  aSrobic  species — bacillus  putrificus 
coli.  It  is,  in  fact,  easily  ascertained  that  there  exist  in  the 
normal  large  intestine  oval  spores  and  cylindrical  bacilli,  the  latter 
including  terminally  similar  oval  spores  or  possessing  merely  a 
spherical  or  oval  terminal  enlargement  which  gives  them  the 
Aspect  of  a  drumstick  or  of  something  like  a  spermatozoon.  But 
it  is  equally  easily  ascertainable  that  these  bacilli  belong  to  an 
obligatory  anaerobic  species.  In  the  dead  body  they  rapidly  grow 
through  the  intestinal  wall  on  to  and  into  the  surrounding  tissues 
ind  organs — peritoneum,  liver,  spleen,  kidney,  and  the  inner  wall 
of  the  abdomen.  Thence  they  pass  gradually  into  and  through 
the  diaphragm  into  the  viscera  of  the  chest,  and  further  into 
the  subcutaneous  muscular  tissue  of  the  chest,  and  into  the 
muscles  of  the  extremities.  Not  only  in  the  dead  body  does  this 
take  place,  but  also  during  life,  when  owing  to  one  or  another 
iranse,  either  the  wall  of  the  intestines,  the  abdominal  wall,  or 
the  adjacent  subcutaneous  tissue  is  the  seat  of  severe  inflammation, 
Qecrosis  and  gangrene.  It  is  an  easy  matter — the  experiment  was 
first  made  by  Gaffky  (Mittheilugen  des  Kais.  (lesundheitsamte: 
Book  I.,  p.  81) — to  obtain  a})undant  multiplication  of  the  above 
microbe,  both  for  making  microscopic  specimens  and  for  estab- 
lishing cultures,  by  placing  a  dead  guineapig  (normal  or  patholo- 
gical) in  the  incubator  for  12  to  24  hours,  and  then  opening  the 
ibdominal  cavity  and  examining  the  outside  surface  of  the 
.ntestine,  the  peritoneum,  liver,  &c.  Numerous  cylindrical  and 
;hread-like  bacilli  are  met  with,  actively  motile  in  the  fresh  state, 
lome    of  them    possesded  of  the   spherical  or    oval    terminal 
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enlargment.    Later  (aft^r  48  hours'  incubation  of  the  body)  the 
number  of  such  drumstick  bacilli  is  increased,  and  there  are  some 
that  have  already  oval  terminal  glistening  spores  (the  spore  thicks 
than  the  bacillus  itself)  ;  and  there  are  now  found  also  ^"ee  OTid 
spores.    These  bacilli,  owing  to  their  thread-like  form,  and  owing 
to  their  being  of  about  the  thinness  of  the  (anaerobic)  bacilli  of 
malignant  ojdema,  were  considered  by  Gaflfky  to  be  the  bacilli  of 
malignant  oedema  of  Koch  ;  and  he  therefore  concluded  that  the 
spores  of  the  malignant  cedema  bacillus  are  present  normally  in  the 
abdominal  cavity.     The  above  experiment  of  GaflEky  does  not, 
however,  warrant  this  conclusion.     The  above  thread-like  bacilli 
growing  out  of  the  intestine  under  the  conditions  noted,  are  not 
Koch's  bacilli  of   malignant  oedema,  but  belong  to  an  entirely 
different  speciefl,  viz.,  the  anaerobic  hacilJu^  cadaveris  spr^rogenes. 
As  mentioned  above  they  are  easily  cultivated  ;  and  then  it  is  seen 
— ^although  they,  like  the  bacillus  of  malignant  oedema,  produce 
gas  in  anaerobic  sugar  gelatine  or  sugar  agar  culture,  althoogh 
they  rapidly  liquefy  sugar  gelatine  (in  which  they  form  spherical 
colonies  of  turbid  liquefied  gelatine),  and  although  they  rapidly 
liquefy  solidified  blood  serum — that  they  are,  nevertheless,  a  quite 
different  and  distinct  species.     They  are  distinguished  from  the 
malignant  oedema  bacillus  by:  (1)  forming  distinct  drumsticks; 
(2)  by  forming  always  terminal  spores  ;  and  (3)  by  not  acting  in  any 
sense    pathogenically  on  the   guineapig,  even  when  injected  in 
large  doses.     Besides  this,  the  liquefied  sugar  gelatine  cultures, 
the    milk   cultures,  and    the   liquefied   serum   cultures   of  the 
bacillus  cadaveris  sporogenes  have  an  offensively  putrid   odour. 
Furthermore,    bacillus    cadaveris   sporogenes   possesses    flagella 
different   in    number  and  arrangement  from  those  described  of 
the  bacillus  of  malignant  oedema.     The   bacillus   of   malignant 
oedema  resembles  the  bacillus  cadaveris  in  no  more  than  this ;  that 
both  are  obligatory  anaerobes,  and  that  both  form  threads  of  the 
same  thinness.    The  other  characters  which  are  common  to  both 
microbes,  viz.,  forming  spherical   liquefying   colonies  in  sugar 
gelatine,  forming  copious  gas  in  this  and  in  sugar  agar  cultmres, 
their  motility,  and  their  power  to  liquefy  solidified  blood  serum, 
are  characters  which  they  share  with  a  considerable  number  of 
the    known    and    hitherto    described    spore-bearing    anaerobes. 
In  this  sense  a  distinction  and  differentiation  cannot  be  made. 
On  the  other  hand,  the  formation  by  bacillus  cadaveris  sporogenes 
of  drumsticks,  its  formation  of  terminal  spores,  the  distribution 
of  its  fiagella,  with  the  absence  of  all  pathogenic  action  of  it  on 
rodents  are  sutRdently  striking  differential  characters. 

I  have  made  a  large  number  of  experiments  on  the  dead  bodies 
of  guineapigs — normal  or  dead  from  one  and  another  infectious 
disease — buried  in  wood  or  in  tin  coffins  in  earth,  buried  under 
like  conditions  in  sand,  or  kept  unopened  for  some  days  in  the 
1  iboratory  under  a  boll  glass,  and  I  have  been  able  to  satisfy  myself 
that  bacillus  cadaveris  sporogenes  is  the  chief  microbe  which  causes 
the  discolouration,  decomposition,  reduction,  decay,  disintegration, 
and  disappearance  of  the  organs  of  the  abdomen  and  chest,  of  the 
muscular  walls  of  these  cavities,  and,  further,  of  the  muscles  and 
tissues  of  the  extremities.  This  microbe  it  is  which  in  the 
abdomen  and  chest  causes  after  death  the  presence  and  accumu- 
lation of  gas  and  the  peculiar  cadaveric  odour.    This  microbe 


starts  from  the  large  intestine  and  gradually  (sooner  or  later  app.  b.  >'o.  2. 
according  to    temperature)   pervades    the    surrounding    tissues,   Report  on  the 
multiplies  herein,  destroying  them  gradually,  and  forming  as  a  leltfl^^^^ 
finish  to  its  life  cycle  permanent  seeds — oval  spores.     For  this  other  infectivt 
reason  I  have  called  it  barillini  cadaver  in  .yjorogenes.     It  is  an  the^ScSd  *'^ 
obligatory  anaerobic  microbe  which,  under  conditions  favouring  5"*n?*KiSj  * 
ana^robiosis,  such  as  obtains  in  unopened  dead  bodies  and  after  f!r.r!*    ""' 
burial,  finds  opportunity  for  its  growth  and  multiplication,  and, 
therefore  for  effecting  the  decomposition  and  destruction  of  the 
tissues. 

The  organs  which  were  examined  after  exhumation  of  a  number 
of  experimental  guineapigs  were  :  The  peritoneum,  the  liver,  the 
spleen,  the  pancreas,  the  mesenteric  lymph  glands,  the  kidney, 
the  heart,  the  lungs,  the  diaphragm,  the  subcutaneous  tissue  and 
the  muscles  of  the  thoracic  and  abdominal  walls,  the  muscles  of 
the  extremities,  and  the  subcutaneous  tissue  of  the  groin  and 
axilla. 

The  simplest  method,  and  one  which  never  fails,  to  obtain  the 
microbe  in  pure  culture  is  this  ;  The  abdominal  cavity  of  a  dead 
guineapig  that  has  been  left  unopened  in  the  laboratory,  or  that  has 
been  buried  in  one  way  or  another  for  two  to  four  weeks,  is  opened, 
and  a  small  particle  of  the  liver,  or  a  drop  of  an  emulsion  made  by 
putting  a  little  sterile  salt  solution  into  the  peritoneal  cavity,  is 
added  to  tubes  containing  sugar  gelatine  or  milk,  previously,  of 
course,  sterilized.  These  tubes  are  then  heated  to  80°  C.  for  ten 
to  fifteen  minutes,  by  which  means  everything  in  the  medium 
contained  in  the  test  tubes  except  spores  is  killed.  After  this 
heating,  the  tubes  are  cooled  and  then  incubated  anaerobically, 
the  sugar  gelatine  at  20°  C,  the  milk  at  37°  C.  In  a  few  days  the 
sugar  gelatine  shows  in  its  deeper  parts  numerous  liquefying 
spherical  colonies  all  of  the  same  kind ;  the  milk  will  be  found 
changed  and  containing  crowds  of  cylindrical  bacilli  and  threads, 
drumsticks  and  free  spores,  which  in  anaerobic  plates  can  be 
proved  to  belong  to  one  and  the  same  species,  viz.,  the  bacillus 
cadaveris  sporogenes. 

I  proceed  now  to  describe  the  morphological  and  cultuml 
characters  of  this  microbe. 

In  examining  all  the  dead  tissues  mentioned  above,  as  micro- 
scopic specimens  of  the  fresh  material  (in  hanging  drop)  or  as 
stained  cover  glass  films,  Figs.  7  and  8,  Plate  III.,  the  attention  is  at 
once  arrested  by  the  presence  of  numerous  motile,  drumstick-like, 
long,  cylindrical  bacilli.  In  the  first  week  or  two  after  burying 
motile  rods  of  cylindrical  or  filamentous  shape  are  numerous  ; 
later  on  these  are  less  numerous,  being  replaced  by  drumstick- 
shaped  bodies,  many  possessing  a  terminal  glistening  spore,  and  in 
the  filaments,  corresponding  to  the  cylindrical  joints  (individual 
bacilli),  are  rows  of  oval  glistening  spores  (one  at  the  end  of 
each  joint).  Later  still  free  oval  glistening  spores  are  copious. 
The  typical  bacilli  are  more  or  less  stiff  cylinders,  on  the  average 
2-4  fi  long,  of  the  same  thickness  as  the  malignant  oedema  bacillus. 
They  are  therefore  distinctly  thinner  than  the  bacillus  enteritidis 
sporogenes,  their  ends  are  rounder,  and  their  motility  consists  in  a 
peculiar  wriggling  and  wobbling  locomotion  ;  those  that  possess  a 
terminal  spore  or  knob  move  so  that  this  spore  end  or  knobbled  end 
is  in  front.    The  bacilli  grow  rapidly  into  threads  and  filaments. 
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which  in  nnstaine^l  fresh  Bpeciint^nH  appear  smooth  ;  on  drying  and 
staining  they  show  themselves  compc»:sed  of  a  series  of  longer  or 
shorter  cylinilrical  pieces.  The  spore  when  fully  formed  is 
1*6  to  I'Rfi  long,  about  0-S  to  1  ^  thick,  thicker  therefore  than  the 
!)acilluri  in  which  it  is  formetl :  and  hfuee  the  resemblance  to  a 
spore-bearing  tetanus  liaci  11  us.  By  ihe  usual  nietliods  of  staining 
film  8j»eciniens  forsjiores,  viz.,  with  iMiilin^  carlxdfnehsin,  followed 
by  short  counterstaining  with  niethyl-blue.  it  is  si^en  that  the  spores 
of  this  microbe  stain  n*adily  with  the  fuchsin  and  the  bacillarv 
protophism  with  the  niethyl-bluc.  In  such  si>ecimens  it  becomes 
also  evident  that  the  terminal  knob  in  the  drumstick  forms  is  not 
necessarily  a  spore,  since  it  is  staineil  blue  just  like  the  rest  of 
the  bacillus.  But  all  phases  i»f  the  spore  formation  within  and 
at  ttte  exjfcnsp  of  tlw  IcnoUyd  end — from  a  minute  red  dot  to 
a  fully-formed  big  oval  red  sjMjre — can  be  found.  The  free 
fully-formed  sp4»re  is  surroundetl  by  a  thin  investment  of  blue 
material ;  this  being  the  last  remnant  of  the  substance  of  the 
knob  in  which  the  spore  hail  become  formeil,  the  rest  of  the 
cylindrical  bacillus  having  become  granular  and  disintegrated. 
There  are,  however,  drumstick  forms,  of  which  the  terminal 
knob  (stained  blue)  is  two  or  three  times  the  size  of  the  typical 
knob,  and  does  not  contain  any  indication  of  spore  formation. 
These  I  take  to  be  involution  forms.  As  to  the  presence  of 
drumsticks,  of  terminally  sporing  bacilli,  and  of  free  spores,  it  has 
to  be  mentioned  that  they  are  present  not  only  in  the  tissues  of 
the  animals  buried  for  two  to  four  weeks,  but  are  easily  detected 
in  cultures  on  solidifie^l  blootl  serum,  in  the  condensation  water 
of  agar  with  slanting  surface,  and  in  milk  cultures — all,  of  course, 
incnl»ate«l  ana*^robieally,  Fi^^.  l>  and  10,  Plato  III.  The  process 
of  formation  of  .sjxires,  and  also  the  t  ully-formoil  big  oval  spores, 
can  intleed  In*  obs^-rved  in  a  few  «lays,  /.r.,  befor*^  the  end  of  a 
week.  The  bacillus cadaveris  stains  readilv  and  well  after  Gram's 
method — one  minute  g-entian  violet,  four  minuieri  iodide  iodate 
of  potassium — in  its  non-sporing  cylindrieal  and  tilamentous  forms, 
as  also  as  a  drumstick  and  as  sporing  bacillus,  Fig.  11,  Plate  IV. 

The  bacilli  possess  numerous  flagella  (.syv  Fig.  12,  Plate  IV.) 
which  can  b(^  stained  after  Van  Krniengem's  method.  The  tlagella 
are  long  wavy  or  spiral  filaments  surrountling  the  body  and  ends 
of  the  bacillus,  and  forming  at  one  en<l  sometimes  a  bunch  of 
hair-plait,  the  Hjuirzopf  of  Lofller.  In  cultures  in  sugar  gelatine 
when  liquefaction  has  become  very  extensive,  one  can  tind  these 
bunches  torn  off  from  the  bacilli  even  in  fresh  and  unstained 
preparations ;  they  look  like  beautiful  spirals  thickened  in  the 
middle  or  more  commonly  at  one  end. 

When  spores  are  distributed  in  melted  sugar  gelatine  (heated  to 
80°  C.  for  10  to  15  minutes,  and  then  incubated  anaerobically  at 
20  to  21°  C),  th(?re  are  noticed  as  early  as  after  24  hours, 
in  the  depth  of  the  medium,  a  plurality  of  colonies  (their 
number,  of  course,  dei)ending  on  the  amount  of  material 
implanted)  like  granular  more  or  less  angular  and  branched 
dots.  In  two  to  three  days  the  colonies  have  commenced  to 
liquefy  the  gelatine,  and  now  api)ear  as  smaller  or  larger 
turbid  spheres  which,  under  a  glass  in  transmitted  light,  appear 
brownish,  more  or  les9  granular,  and  exhibit  by  proper  illu- 
mination a  fine  dense  radial  striation  in   the  peripheral  portion 
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of  4he  colony,  Fig.  18,  Plate  V.  As  each  colony  enlarges  into  a  ^^-  ^  n< 
growing  sphere  of  liquefied  gelatine,  a  distinction  between  a  Report  on 
central  granalar  and  a  peripheral  less  granular  mass  can  be  made,  ^^^IS^ 
and  from  the  former  numerous  threadlike  granular  prolongations  other  iiif« 
can  be  traced.  Figs.  19, 20, 21,  Plate  VI.,  Figs.  29  and  30,  Plate  VIII.  ^eTcSf  * 
(under  a  magnifying  glass)  extending  into  the  peripheral  parts,  S°*^Jj^ 
Figs.  13  and  14,  Plate  IV.,  Figs.  15,  16, 17,  Plate  V.  The  colonies  f!^i 
which  are  situated  in  the  deepest  parts  of  the  sugar  gelatine 
culture  show  sometimes,  but  not  invariably,  these  thread- 
like prolongations  of  the  central  mass  arranged  in  a  radiating 
manner.  Such  a  colony  closely  resembles  in  aspect  a  colony  of 
the  anaerobic  non-pathogenic  bacillus  spinosus  of  Luderitz 
(Zeitschr.  f.  Hygiene,  Vol.  V.,  p.  152)  ;  and  in  respect  also  of 
motility,  size,  and  terminal  spores  these  two  microbes  have  much 
in  common.  The  description  given  by  Luderitz  of  the  bacillus 
spinosus  is  unfortunately  rather  incomplete,  so  that  an  exhaustive 
comparison  between  it  and  the  bacillus  cadaveris  cannot  be 
made ;  but  I  am  strongly  inclined  to  regard  them  as,  if  not 
identical,  at  any  rate  very  closely  related.  In  the  first  place  both 
exhibit  in  common,  in  the  depth  of  the  anaerobic  sugar  gelatine 
culture  while  liquefaction  is  progressing,  some  colonies  of 
radiating  character,  Fig.  22,  Plate  VI.  With  bacillus  cadaveris 
this  character  is  not  constant,  and  according  to  Kruse  (Flugge's 
Manual  of  Bacteriology,  new  Edition,  Vol.  II.)  this  "  spinosus " 
character  is  not  constant  in  Luderitz's  bacillus  either  ;  for  which 
reason  I  do  not  think  for  the  latter  the  term  bacillus  spinosus 
appropriate.  What,  however,  seems  to  show  that  the  two 
microbes  are  closely  related  is  the  fact  that  Luderitz  obtained 
his  bacillus  from  the  subcutaneous  tissue  of  mice  and  guineapigs 
which  had  died  after  injection  into  them  of  manured  earth. 
In  experiments  of  my  own  wherein  fatal  extensive  gangrene 
of  the  subcutaneous  tissue  in  guineapigs  was  produced  by 
a  normally  virulent  typically  changed  milk  culture  of  bacillus 
enteritidis,  the  growing  out  of  the  bacillus  cadaveris  from 
the  large  intestine  into  the  inflamed  peritoneum,  and  through 
the  gangrenous  abdominal  wall  into  the  gangrenous  subcutaneous 
tissue,  has  been  an  occurrence  by  no  means  uncommon. 
In  a  certain  percentage  of  cases  of  such  dead  guineapigs, 
particularly  if  the  post-mortem  is  delayed,  there  may  be  noted, 
here  and  there  amongst  the  crowds  of  bacillus  enteritidis  con- 
tained in  the  sanguinous  exudation  and  in  the  gangrenous  tissues, 
a  very  motile  bacillus  which,  by  its  thinness  and  length,  occasion- 
ally by  its  drumstick  shape  and  terminal  spore,  can  be  dis- 
tinguished from  the  shorter  and  thicker  bacilli  enteritidis.  If 
such  exudation  is  planted  in  sugar  gelatine  or  in  milk,  heated  to 
80°  C,  and  then  incubated  ana^robically,  the  result  is  a  growth 
not  of  bacillus  enteritidis  but  of  bacillus  cadaveris.  Luderitz  has, 
as  I  have  said,  actually  cultivated  his  bacillus  spinosus  from 
similar  gangrenous  subcutaneous  tissue  of  guineapigs  and  mice 
dead  as  the  result  of  injection  of  manured  earth  ;  that  is  to  say, 
under  conditions  in  which  a  growing  out  and  passage  through 
the  abdominal  wall  of  bacillus  cadaveris  from  the  intestine  is 
highly  probable. 

Here  it  will  be  convenient  to  point  out  the  cultural  and  other 
differences  between  the  bacillus  cadaveris  and  the  bacillus 
enteritidis  sporogenes. 
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Differentiation  of  Bdcillns  Cadaveris  and  Bacillus  Enteritidii 

(Klein). 

I  have  already   mentioned  that  the  bacillus  cadaveris  fonm 
readily  drumsticks  and   terminal  thick  spores,   that  it  is  con- 
spicuously motile,  and  that  it  arrows  out  readily  into  threads  md 
filaments  ;  characters  which  distinguish  it  readily  from  thebacillw 
enteritidis  sporogenes.     In  addition,  the  aspect  of  the  colonies  in 
the  sugar  gelatine  in  the  earlier  stages  prior  to  liquefaction,  and ilfls 
when  liquefaction   has  already   set  in,  are  sufficiently  diffoent 
with  the  two  microbes.     Both,  have,  however,  this  in  common 
along    with    some    others,    namely,    that    they    are    obligatory 
anaerobic ;  they  cannot  therefore  grow  under  aerobic  conditions. 
Both  produce   much  gas  in   sugar  agar  without   liquefying  it; 
both  liquefy   sugar  gelatine,  '^nd  liquefy  also    solidified  blood 
serum.      But   there   are   some   striking  difl^erences  to  be  easily 
ascertained  by  making  anaerobic  cultures  of  the  two  microbeu  on 
the  slanting  surface  of  ordinary  nutritive  agar  or  on  a  snrfece 
plate  culture  (anaerobic)  of  agar.      After  two  or  three  daysincn- 
bation  at  37*^  C,  the  differences  between  the  two    microbes  are 
strikin^i:  enough  to  enable  a  diagnosis  to  be  with  certainty  made. 
The  difference  is  this  :  The  bacillus  cadaveris  forms  angular  daA 
granular  colonies  from  which  extend   numerous  ladiating  daA 
granular  or  filamentous  longer  or  shorter  processes,  which,  later 
on,  as  incubation  proceeds,  form  a  more  or  less  densely  reticulated 
mass    of    considerable    extent ;    at    the    same    time    this  dark 
granular  material — centre   and  peripheral  portion — is  embedded 
on  a  lobulated  finely  granular  translucent  filmy  basis.    In  Bome 
colonies   in   the   early  stages  only  is  this   filmy  mass  noticed, 
in  others  there  is,  in  addition,  already  the  central  dark  g'*'^^ 
patch ;  in  others  again  even  in  the  early  stages  the  dark  reticuW*^ 
expansion  of  the  central  mass  is  well  established.     But  in  some 
cultures  the  translucent  filmy  basis  is  absent  altogether  or  mak^ 
its  appearance  very  late.     Figs.  23,  24,  25  and  26  of  Plates  VI.  ^^^ 
VII.  give  accurate  representations  of    the   colonies  of  bacilli* 
cadaveris.    The  colonies  of  the  bacillus  enteritidis,  on  the  o^^i 
hand,  as  I  have  already  pointed  out  in  last  year's  report,  are,  *^ 
remain,  circular  discs.     They  are  thicker  and  darker  in  the  ceO*^^ 
translucent  and  filmy  in  the  peripheral  part  ;  and,  as  incuba**  ^. 
proceeds,  show  this  contrast   more  distinctly  owing  to  the    ^^ 
IKmsion  of  the  peripheral  films.     There  is  never  the  reticul^^^ 
prolongation  and  expansion  from  the  centre  which  is  ob«et*^^\6 
with   colonies   of  bacillus  cadaveris.     With  bacillus  enteritV— \5 
at   later    stages,  after  a  week   and    more,  the  at   first    8haf^^^\e 
defined  outline  of   the  peripheral  filmy  mass  becomes  a  li 
notched    and    knobbeil    {src    Fig.  28,    Plate    VIII.).      Anot 
striking  difference  consists  in  the  formation  of  spores, 
the   bacillus    cadaveris    forms   readily  spores   on    agar    and 
milk,  the  bacillus  enteritidis  does  not  do  so.      1  have  hith^ 
altogether  failed  to  obtain  spores  of  bacillus  enteritidis  either  ^ 
milk  or  on  agar  culture.    The  changes  in  milk  inoculated  vr^ 
bacillus  cadaveris  and  anaerobically  incubated  at  37**  C.  are  the^ 
there  is  no  change  noticeable  for  the  first  two  or  three  dayfl;  tl^ 
there  appears  a  distinct  transparency  underneath  the  cream  lar 
which  at  this  and  all   later  stages   remains  undeetroyed. 
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transparency  extends  downwards  into  the  depth,  and  after  ten  app.  b.  Kg.  < 
days  or  a  fortnight  the  original  milk  is  separated  into  thin  layers  :  Beporton  the 
(fi)  the  unaltered  cream  ;  (b)  a  principal  and  more  or  less  yellowish  TOnfc^an^***^ 
watery  part  containing  fine  flocculi ;  and,  (c)  a  deeper  smaller  other  infective 
part  containing  whitish  curds.  Later  on,  this  last  becomes  the^d^*° 
much  reduced  in  amount,  the  principal  yellowish  watery  part  J"*^*^^}^^' 
becoming  meanwhile  almost  clear.  In  material  from  the  culture  p^its*^'  *  ^  °' 
motile  cylindrical  and  filamentous  bacilli,  and  extensive  spore 
formation  in  the  single  bacilli,  as  also  rows  of  spores  in  the 
threads,  can  be  seen  already  after  several  days  incubation, 
certainly  within  the  week.  The  growth  of  the  microbe  in  milk 
and  in  sugar  gelatine  is  very  active  also  at  20°  C,  considerably 
more  than  that  of  bacillus  enteritidis.  The  milk  culture  of  the 
bacillus  cadaveris  has  an  offensively  putrid  odour,  its  reaction  ip 
amphoteric  or  perhaps  a  little  alkaline  :  So  that  the  milk  culture 
of  the  bacillus  cadaveris  resembles  in  every  detail  what  in  a 
former  report  I  described  as  the  atypical  cnlture  of  bacillus 
enteritidis.  Since  1  became  acquainted  with  the  bacillus 
cadaveris  I  am  inclined  to  think  that  what  I  regarded  as 
atypical  milk  culture  of  bacillus  enteritidis  is  really  the  typical 
milk  culture  of  bacillus  cadaveris.  That  I  obtained  such  cul- 
tures last  year  when  working  with  bacillus  enteritidis  is 
explained  by  the  fact  that,  as  stated  above,  in  the  gangrenous 
subcutaneous  tissue  and  exudation  of  the  guineapigs  dead  after 
injection  of  typical  milk  culture  of  bacillus  enteritidis,  a  few 
bacilli  •  cadaveris  (derived  from  the  intestine)  are,  soon  after 
deaths  occasionally  present.  If  such  exudation  is  collected 
in  capillary  glass  pipettes  (see  last  year's  report)  and  in- 
cubated, the  resulting  spores  will  be  a  mixture  of  spores  of 
bacillus  enteritidis  and  of  bacillus  cadaveris ;  they  may  be 
almost  entirely  those  of  bacillus  cadaveris,  if  many  examples  of 
this  microbe  had  been  present  already  in  the  gangrenous  exudation. 
I  should  add  that  if  the  post  mortem  examination  of  the  dead 
guineapig  be  made  soon  after  death  and  the  exudation  be  anaero- 
bically  incubated  at  37°  C,  the  resulting  spores  may  be  and  as  a 
matter  of  fact  generally  are,  those  of  bacillus  enteritidis  alone. 

1  have  in  my  possession  such  preserved  subcutaneous  exudation 
in  sealed  capillary  glass  pipettes  which,  after  a  lapse  of  over  two 
yeard,  still  contains  spores  only  of  bacillus  enteritidis.  When 
planted  in  milk,  these  produce  the  typical  enteritidis  change,  and 
the  whey  of  this  milk  culture  acts  pathogenic  with  certainty.  It 
is  therefore  necessary  to  be  constantly  on  one's  guard,  when 
working  with  the  exudation  of  the  gangrenous  subcutaneous 
tissue  of  a  guineapig  dead  after  injection  of  however  pure  a 
milk  culture  of  enteritidis ;  for  it  may  happen,  and  it  has 
happened  to  me  in  not  a  few  instances,  that  the  preserved  exuda- 
tion or  the  sugar  gelatine  cultures  made  from  such  exudation, 
contain,  when  examined  after  some  time,  only  spores  of 
bacillus  cadaveris,  the  bacillus  enteritidis  having  been  entirely 
suppressed  by  the  latter. 

The  milk  cultures,  the  liquefied  gelatine  cultures,  the  agar 
cultures,  and  the  liquefied  serum  cultures  of  the  bacillus  cadaveris, 
are  without  pathogenic   effect  on  the  guineapig;   as  much  as 

2  and  3  cc.  of  a  liquefied  pugar  gelatine  or  of  a  milk  culture  can 
be  injected  without  physiological  effect. 
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B,  Nal       It  deserves  notice  that  Sternberg  described  (Manual  of  Bac- 
n  o«  tiM    teriol<^:y  p.  492)  under  the  name  of  bacillus  cadaveris  an  anaerobic 
•[j^^*"  bacillus  which  he  found  when  subjecting  to  examination  pieces 
nSwii^  of  liver,  cut  out  from  the  IxKly  of  a  yellow  fever  corpse,  wrapped 
ijf**       np  in  a  carbolise^l  cover,  and  incubated  at  37°  C.     But  this  bacilloa 
35gjT ;    of  Stornbt^rg  cannot  be  confused  with  that  which  1  have  described; 
[^      '^     it  is  much  shorter  and  thicker  and  does  not  form  spores.    Another 
miort>lH^  which  Stornbei  g  figures  (I.e.)  and  which  he  obtained  under 
similar  conditions  does  form  spores ;  but  this  is  also  much  thicker 
than  that  desorilxnl  by  me,  does  not  form  drumsticks,  and  above 
aH,  is,  StomlH>rg  states,  very  difficult  to  cultivate  anaerobically. 
The  l^oillus  cadaveris  sporogenes  that  I  have  isolated  grows  readily 
in  alm^^t  all  motlia  (including  ordinary  alkaline  nutrient  beef- 
hnvt-h")  and  without  difficulty,  so  long  as  anaerobiosis  obtains. 

The  figures  in  addendum  to  this  report  give  exact  representations 
<4  this  microbe  in  its  morphological  and  cultural  characters. 


SrKOiFTO   Microbes   ix   the   Dead  and   Buried  Animal. 

Body. 

HH>'injj  x^*>w  become  acquainted  with  the  bacteriology  of  the 
VmNf^n^  aYh^  tissues  of  the  deati  body  of  the  experimental  aniinaly 
t  \MVH>H\1M  to  inw^igat^*  the  fate  of  sj^ecific  microbes  in  similar 
d^vjid  Kviu^;  U-niii^  in  which  the  microbes  had  been  growing" 
du\nniJ  lite  and  microU^  whicli  had  been  the  cause  of  diseaao 
and  d^viih  <vf  iho  animal. 

Hm«o  i^^liniiUHrx   i\]K^rimenis  wire  made  with  bacillus  pro- 
d(|i^'>!U^  an»i  >iUHj>h> Kvhhvus  pvi^nes  aureus;  both  being  micro- 
o»VH»uMn>  >i*r>   ivHsil>  detect tni  by  surface  agar  plate  ctilttu«8,  on 
whtoh  OuA  piwUuv  o^MirHOtorisiicHlly  tinted  ciJonies — those  of  tlxe 
t\>vmov  brV^u  V'^**^-  ^^*^    ^^^  ^^^'  ^^<'r  orange  yellow.    In  eacli 
*A|^M»u>N^>u  »ho  iT^^'^ih  i4  a  nv*ent  ^^iS  hours  old)  culture  on  t^« 
^Hiuav^  >«Km\'  .^l  lauriont  aijar  was  scraped  off,  and  distribut^^ 
o\  NftvviJv  N^KjiK^)*.      Of  ihi>  emulsion  a  sufficient  amount  '^f^ 
uvss^isi  ^Ku^HJHv^rolnvHyv^  t*»  pr^vluce  in  each  guineapig  extend   .^ 
)HMM(,vi^M>N  H»a  .i.>»;h  Mn-h;n  :?4  hv^rs.    Aj^was  described  inde^^^ 
U\  H  ^^*oJo^  ;^^JSvn  ihv  sk>r:roi>o4il  <^^ixy  of  such  gnineapigs  cont3^*-  ^ 
«^b»»»^«H>ss    ,^i   N»>k^Ni  r»^  ihin  Hwid  evudaiion  crowded  with    ^^^ 
HU>M\»)s^    i»,,sv^f^s;  .    >^^    (ha4    aJi   a^*i;ve    multiplication   of   tip-^^ 
Hu>H\^N^    >M*.;  i«k;>»;    jU^i^v   w;i-h;r*   ihe  jHTitoneal  cavity  of  ^. 
^"luit^y^v^  Km^wvi^.  vh<   *;mv   4"C    :S5i  iii^>tvti»:«Q  and  iis  death. 
^Mi>^^^^<x  >^^v.^    j«ff<^    ,}i*HJ;    >^T^i*|H*d    up  each    in  a    piece 
laioi\  ,^^  >^;ss^  hin;  N^;**<v^  }>;  <g»r,h  ;  s»une  having  been  first  p] 
u\  H  Nv\vvK\>i    ,\!    ;.ii  ^^v(Ji>K  «v;iu>r>  ^vrt  buried  directly  in 

\iVM  ^A)ui>»^>ft^v>;  *lv  siw«4m.:i\)&!  0i»\  Tv>  ''*''*^  oj^caied  and  a  fe^ 
'^S'  ^M  >*f>v^s?,  v«^  >u*r».-,Nu.  Mvr\  ivai>.s;  .i.tt-  iu  ibe  peritonei, 
^»♦^^  a\  »l«M^  »v*>,)sv;  ,>>.;  %  s^' ;  1^:  j»  .uSiri;  rjntlaon.  Of  th^ 
>s  N^MVH,  .«  \\«^  ^  \^^v^  }u>»^Nv,  «u.  ,in  sur«a<*^  Off  niEtnent  agar-" — 
v\\  N  u»hh;n  >k^;»,,.isvv   .»    \  i»:»!6i    Ufsh    -ciii   inatt^rial  being  oar^^ 

N^i'vN      H*»,^      «»Mt^%%.'MVvN      ^^♦:^>VV,      a  V,0      ;h*     Un^lCUCI    "With     a     BteoH^ 

\\\Hi  Mi.H*  >^vH4^>U      "^K  i^Uf,tN  m\v!\  ;4h«".  in-..*i:baied  :  Lhose  inoci^' 


■% 


at  20*5°  C.  those  inocolaMKl  wiila  ifc*-  ^t&nrusaaa^  -fiLiLmm.  rf  "dbt  J^^  %^i.l 
staphjloccos  aareas  gnmeaptir  lEt  3P  C     Y^t  T^mtsB'   id    "zAai^t 
experiments  are  given  in  tlie  f-oilktvixcf  Taiftikif  1  kdc  •  -: — 


TA.BLB  L — cfBanE'Bf  Pr^iir^nFiiK 


of 


Mode  of 


litfOi. 


3k.  jriid]piopi& 


F3L£ 


1.  XntrmperitooeAUy 

Euthdinet 

laSf 

fiijPi 

PlBBTVi 

'CCTirUf  ilf  9:uliuii& 

2. 

ffi 

Sttud  direct 

•  i* 

•r 

•- 

•                                      • 

3. 

n 

WoodeoAi 

^  34^ 

T 

•■ 

4. 

t> 

Euth  direct 

.  11 

T 

y«par«H 

5^1  snunmiak. 

5. 

n 

Saad  direct 

.  21 

^ 

PcHkii:  »**■ 

'Crnrt*  n?  sfiiiuiziift. 

6. 
7. 

n 

Tmooffn 
Euth  direct 

* 

5l'  ULUnUKSI. 

Ormrcif  it  tKuunaok. 

n 

» 

PBEjtrnf: 

8. 

f> 

Sttud  direct 

-» 

•• 

^ 

Trnmtfi  i:xii.iitr  u! 
DiiiiiCKsr. 

9. 

n 

HbooIEb 

•  » 

4«i 

3>^4^iai.i<e 

Xi  oiu'Jdtti^ 

10. 

n 

Ewtli  direct 

.  «« 

nwkt 

» 

••             r 

11. 

If 

Sand  direct 

^< 

^ 

■•■ 

••             •■ 

12. 

t» 

1 

,    -* 

-r 

•• 

■*'            -r 

F]X)in  this  Table  it  appeals  that  no  ^rrfixzi^jtsm^  «c>I<c^<ef  '■'t7>r 
obtained  by  cnltares  of  five  to  seren  »(b«>^«  c*f  toHt*54  i*h^Af.<j*skl 
eamJaion  from  bodies  of  gnineapigB  aftier  «:x  w^iekf  l^'oi^  ir  <:^^ 
^d  another  ixray ;  and  farther^  that  a  gninieapsz  bnr^^i  :r.  a  :^l: 
^ffin  3rielded  no  prodigiosos  after  21  d;aT&.  whi]*-  osir  buii^-J 
directly  in  earth  yielded  even  after  ^  day*  crowds  *A  cc^]<>ii2^ 
^^  bacUlns  prodigiosus. 


Tablb  2.^Staphylococcn5  pyogenes  anreos. 


of  Infectioii. 


Mode  of 
Barijd. 


i 


Exhume 
don. 


.Siai:*T>xx»(tni*. 


1. 
2. 

3. 
4. 

6. 
6. 
7. 

8. 
9. 
10 

II. 
12. 


In^tnperitoneallj    Earth  direct 

Sand  direct 
Wood  coffin 
Earth  direct 
Sand  direct 

Tin  coffin 
Earth  direct 
Sand  direct 

Tin  coffin 
Earth  direct 
Sand  direct 

Tin  coffin 


w 
It 

»» 
w 
n 
w 
It 
If 
•f 


In  HdaT^ 
.,  14    ..' 
„  14 


w 


n 


rt 


22 
22 

22 

28 
28 
28 


n 

•» 
w 
»♦ 
tf 


PoSfitire 

XegmtiTe 

PositiTe 

Xegatire 
PoritiTc 

I  Xejfatire 
,   Positive 


„  2  months   Negative 
2 


No  cok»ni€«. 
Crowd*  of  colonies. 

••  •• 

Xo  oc'Ionie*. 
Crowd*  of  colonies. 

Xo  colonies. 
XamerooR  colonies. 
Xo  colonies. 


♦» 


?> 


I 


*• 


a^.^^8  disappeared  from  the   peritoneal   cavity   of  the   buried 

ij^    ^alB  in  two  months,  whatever  the  mode  of  burial  ;   and  that 

^i^e  case  of  gnineapigB  buried  directly  in  sand  no  colonies 
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appeared  after  14-  days    bnrial,  hereby  forming  an  intereBtiiig 
contrast  to  the  gnineapigs  buried  directly  in  earth  and  in  coffios. 
Now,  it  has  to  be  remembered  that  these  two  microbes  are 
possessed,  jadginsr  from  mauy  experiments  which  in  the  coone 
of  many  years  I  have  had  the  opportunity  of  making  with  Tarions 
disinfectants,  of  considerably  higher  resisting  power  than  other 
non-sporing  microbes,  particularly  microbes  of  the   pathogenic 
cl  iss.    The  staphylococcus  aureus  especially  has  in  my  experience 
a  strikingly  higher  resisting  power  than  any  non-sporing  patho- 
genic microbe ;  and  therefore,  seeing  that  the  conditions  in  the 
dead  buried  body  are  so  inimical  to  the  vitality  of  staphylococcus 
aureus  as  to  cause  all  trace  of  it  to  disappear  in  two  months,  it 
was  to  be  anticipated  that  the  vitality  of  non-sporing  pathogenic 
microbes  would  be  extinguished  in  the  dead  buried  body  at  a 
much    earlier    date.      This    expectation  was    confirmed  by  the 
experiments  made  with  the  following  microbes  ;  (a)  the  vibrio 
of  cholera  ;  (b)  the  typhoid  bacillus  ;  (c)  the  bacillus  diphtheriaB; 
(d)  the   bacillus  of  bubonic  plague  ;    and   (e)  the   bacillus  of 
taberculosis. 

(a.)  The  Vibrio  of  Asiatic  Cholet^a, 

Ouineapigs  were  injected  intraperitoneally  with  a  bouillon  emul- 
sion of  the  cholera  vibrio,  prepared  in  the  same  way  as  already 
mentioned  in  regard  of  bacillus  prodigiosus  and  staphylococcus 
pyogenes  aureus.  The  dose  injected  was  always  sufficiently  large 
to  insure  the  animal  being  found  dead  with  intensive  peritonitis 
in  24  hours.  As  has  been  mentioned  in  a  former  report  the 
(generally)  copious  peritoneal  exudation  teems  in  such  case  with 
the  vibrio  injected.  The  experimental  animals  after  death  were 
Ijuried  in  the  same  manner  as  in  the  previous  eeries.  After 
exhumation  the  peritoneal  cavity  was  washed  out  with  sterile  salt 
solution  60  as  to  obtain  a  strongly  turbid  fluil.  This  was  then 
added,  in  amount  to  iew  or  more  drops  to  Dunham  peptone-salt 
solution  ;  the  best  medium,  as  has  been  pointed  out  in  the  Report 
on  cholera  in  England  (1893)  and  in  a  subsequent  report,  for 
obtaining  in  24  hours  or  less  a  culture  of  the  cholera  vibrio. 

The  peptone  salt  solution  thus  inoculated  was  incubated  at 
157°  C,  and  next  day  the  superficial  layers — always  and  by  pre- 
dilection containing  the  young  cholera  vibrios  if  there  are  any 
at  all  present — were  examined  in  fresh  specimens  and  in  stained 
cover  glass  films,  Fig.  31,  Plate  IX.  Whether  this  examination 
gave  positive  or  negative  results,  further  test  of  the  peptone 
culture  in  gelatine  plates  wan  in  all  cases  made.  The  peptone 
culture,  after  4S  hours  to  3  days  incubation,  was  also  tested  for 
cholera  red  reaction.  In  the  positive  cases  (when  colonies  were 
obtainable  from  the  gelatine  plates),  subcultures  were  made  on 
agar  ;  and  of  growth  thereon  emulsion  in  bouillon  was  made  and 
tested  for  agglutination  with  blood  serum  of  a  cholera  immunised 
guineapig. 

It  is  to  be  understood  that  in  the  column  "  Result "  in  the 
next  Table  3,  the  term  "Positive"  refers  to  all  the  above  tests; 
the  term  **  Negative  "  to  failure  to  obtain  evidence  of  the  presence 
of  the  cholera  vibrios  in  the  peptone  cultures  and  in  the  gelatine 
plates  made  therefrom. 


m 

Table  8.— Cholera  Vibrio. 


Mode  of  Infection. 

Mode 
of  Burial. 

Exhuma- 
tion. 

Result  as  to 

recovery  of 

Cholera  Vibrio. 

1. 

Int  raperitoneally 

Earth  direct ... 

In  14  days 

Positive. 

3. 

w                    t»                 ••• 

Sand  direct   ... 

»  u    „ 

M 

3. 

i»                     n                  •*■ 

Wood  coffin   ... 

„  H    „ 

)) 

4. 

»»                     >»                 ••• 

Earth  direct ... 

»     19         M 

Negative. 

6. 

i»                     i»                  ••• 

Sand  direct   ... 

.,  ly   „ 

Positive. 

6. 

»»                     f»                  ••• 

Tin  coffin 

»  1»    „ 

»< 

7. 

• 

Earth  direct ... 

»  28     ,. 

Negative. 

S. 

»*                     ?»                 ••• 

Sand  direct   ... 

„  28     „ 

»» 

9. 

»f                     »>                  ••• 

Wood  coffin   ... 

»  2S     , 

.• 

From  these  experiments  it  appears  that  the  cholera  vibrios 
were  in  14  days  recovered  by  means  of  peptone  cultures  from  the 
peritoneal  cavities  of  the  bodies  of  the  buriel  animals,  no  matter 
what  the  mode  of  bnrial  had  been.  Further,  that  in  no  case  were 
they  recovered  from  the  bodies  which  had  been  buried  for 
28  days  ;  and  that  as  regards  bodien  buried  in  the  earth  direct, 
they  were  not  recovered  after  It)  days. 

These  results  fairly  coincide  with  those  published  by  the 
German  Commission  already  quoted  (Arbeiten  aus  dem  Kais- 
Gesundheitsamte  Vol.  VII.,  p.  17),  according  to  which  experiments 
the  cholera  vibrios  were  recoverable  from  the  guineapigs  buried 
in  wooden  coffins  after  7  and  19  days,  and  from  the  bodies  of 
those  buried  in  zinc  coffins  after  11  and  12  days. 

It  would  seem  then  that  the  cholera  vibrios  do  not  retain  their 
vitality  in  dead  and  buried  bodies  for  any  considerable  time, 
certainly  not  as  long  an  28  days  ;  that  is  to  say,  in  bodies  buried 
ill  wooden  coffins  the  cholera  vibrios  are  likely  to  have  ceased  to 
live  long  before  any  disintegration  of  the  coffins  can  have  taken 
place. 
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(b,)  The  Tt/p?wid  Bacillus. 

The  experiments  made  with  cultures  of  this  microbe  were  on 
exactly  the  same  lines  as  those  with  the  cholera  vibrio.  With  the 
salt  washings — very  turbid  tluil — of  the  peritoneal  cavity  of  the 
exhumed  and  opened  guineapg  the  following  cultures  were 
made  : — 

{a.)  Phenolated  gelatine  was  allowed  to  set  in  a  sterile  platt^  dish, 
auti  on  its  surface  there  were  deposited  f)-?  drops  of  the  above 
peritoneal  emulsion.  These  were  well  and  uniformly  rubbed  over 
the  surface  of  the  set  gelatine  with  a  sterile  platinum  spatula.  The 
plate  dish  was  then  incubated  at  20-5''  C.  After  two  to  three  days 
typhoid  colonies  could,  if  present,  be  easily  recognised  as  small, 
translucent,  tilmy,  more  or  less  roundish  or  angular  patches. 
These  were  examined  under  the  microscope  in  fresh  and  stained 
specimens,  and  in  flagella  stained  specimens  ;  and  sub-cultures 
were  made,  in  streak  and  shake  gelatine,  in  broth,  in  litmus  milk, 
and  on  potato.  If  these  several  examinations  proved  the  colony  to 
be  possessed  of  all  the  morphological  and  cultural  characters  of 


■n-r  — za-'i  I  i^irHiii.*  i  laet  Tess  ^wr^  node  by  aiding  blood « 
r  A  — JOS  i:-:  ifc^-ar    'd'-Trx  y  ri^'r  po&,nve  Widal  reactioi 
i*  3'  'ir^    iMi     r-Tn    r^urir^r    I  jz^  t>  :«'3i»i  of  the  microbe 

r*  :;a'r^-  uirr-i  ■—- f  ":r.rit  i^  tea  rcbes  there  were 
"-"  s*  .->-  -  -_:«?  T7-:*  ::  j--r".- .-cl*?*!  •r3LiiL*i«>ii.  and  the  tube 
^-i  j:  ■:  :^.— :  i;  j^  '  i.r  1=  2?  i_rs.  From  this  broth,  6 
:-ir-^-  i-c^:^:-*-  :i-*rr*sw  is*  TZL-i-r  c  .  -v-rr^  irLkle,  and  the  broil 
v-^  -  -'-■-  ->-'  !_■  T* •?-<.■  ;  >»:a^7  TiT  ■Mx>iLi«?  that  app>eared  oi 
^     J  :iij--  :rj^'r^  v-»*-  .-arvirL_7  atr^rLzii^r'L  And  those  reset 

CL-^  v-r*-  ^Ti.T.  "^r*!  zL;*:r':«c»>picaliy.     If  the 
»r.  *^  ■-(-_.  iU-L  31' ^n^-^  ^^a^oLTL-^i  ihe  typhoid  bacilli 
---  -c-rrj-^-  -.u.?-  -vrrv  t'^^.^r^i  ^tf^  asibj^^tcd  «o  sub-c 
:  ^:a-.^T  iH  .  r^r^^jxi  j^-;imr.  zl  *:r  cfi.  jn-i  in  lirmas  milk, 
-  V    .     -  LLzr'n.iZiZ  '-n^T   T'-SL.:!?  .c  zh-i  -exAinInaiion  of  the  p 


'ij*  .  L     -  J 


1    ii. 


^ ::..:_:-  "?i.;,-::'>. 


*"    >    •     ->  1-:  ;»rr<:/«  *.  '  v*i£  -  F'-ja-iTr  ~  in  the  following  1 

"*r:'T.>'  "       ,'*-ax.?irir*    jirrTr •T«rjr:«>a    -Jt   ryphoid    bacilli:   m 

'iT-L-a.-T.    -j-'iTi..-     iQti      -    "^T.-a^**    ^emm    lesi ;    **Xeg 

-^vT:  iT>    n-i:   3"   >ac-J.:    "W!^    iiacj-rrrafct'e  that  n?sponded 

-:  i^i'.cjkr^    >-stS5iw  -iditrr  3i«/rpa«.»i«-tf'iL"ally  or  cnltonlly. 


ri3:.5  ix — TT75-.Q  Bacillus. 


H'.i^    i  l:i:»<i.iiL'ii. 


."irr^i'^r'.  ».-:♦■ 


'^•Iltf 

FJnnma^ 

Result  u 

ji  Burraftk. 

son. 

recovery 
Trphoid  Bft 

?i.-*:i  iir^.-^    .. 

:ji  u 

iavs 

PositiTi 

'!^fcj\i  ai*--** 

.  14 

-• 

Xegfttir 

'V.»'.'iM  .-.•ifia 

.  :t 

•• 

PosiriTi 

s-AT'a  ui>R:r    .. 

^1 

■« 

XegatiT 

>*a«:  iir»*.t    — 

•    ,*•' 

•« 

•T 

"•Vj\w  .-jifin     ,. 

.•    i»^ 

*• 

t» 

rtAC.a  unset   .. 

is 

•• 

•• 

S«:^i   i:r»ivi 

•> 

•^ 

V'.n  .Miftii 

■*H 

'• 

•• 

T!ir<f  r'>L..f r' jirit'i?  >iitnv  :ii^i:  -iie  -yphoi«i  bacillus  is  evi 
r^<ia^«eQr  "ilii:!  :iiH  ..-iiviHrt  v- ^ri'.'.     lu  i*^  tay^  jitter  burial ,  no 

rvc«jvf  fM'i.  ir»;iri  ^;iy  .ii[  liir.-   jii*t:i-s :    ::r»»ai  a  ;r'iineapiir  bin 
siii'i  :iiev  MiiiliL  a«.'t  btf  r»^o.' \ ».  !*^»  L  .ir.er  14  lav:*. 

The  •.»»^r!ija;i  Com:iil>«*iiju  l  .:.  :;.  "i**  n?xham.ed  th«e  auim 
»^ciri.i»er  than  <-»iite  'jiijiuh  ai^tfr  biiriai*  aiid  their  examinations 
iea»l  boiiU^s  tor  lypboiiL  oacilli  were  in  ail  cases  nej^atiTe. 

<.)u  t'ae  <jcii»^r  haii«i,  K^riinski  ■  Arciiiv  t.  tlysnene  Vol. 
LSH'  <iate«l  ihac  he  recov^rvl  the  typhoid  baciilus  fro 
*pi^feu  ot  a  human  orpse  ^f.vlirjitfd  M  «Iays  after  burial. 
hoWHV^ep.  uHcessary  c«>  inl«l  ihiu  M  nna  time  ■  l^'Jl)  the  dilfe 
charurters,  now  ^u  wnii  ».*:>ia^l:<ue«U  b*-cwfeQ  the  typhoid  li 
and  bacillufj  coli  and  t.uii-Iikt?  micp;i)es  wen^  not  sutHcient 
distinctly  known. 


•  It    ii»  \ijmftO!»Mry  co  •iebul  her«  rhe  'iibtinccive  charactjers  ot  diA 
biKcilLub :    they  have   Ixwd    tuUy    fltMcriI)«)d   in   a   forniHr   EU:)ort   ^Oj^ 
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4_  ^« ....  •  i>«xi    Report  on  tli6 

I  t^txese  experiments  guineapigs  were,  as  is   nsiial,  injected   Fate  of  Path© 
cutskiieonsly     in     the     groin     with    virulent   broth    or    agar  Sfherinfectiv 
tuT^<,  24-48  hours  old,  of  the  bacillus  diphtherije.     The  animals  Mkrobenin 
sd  V>etween  36  and  48  hours  later,  with  the  usual  prreat  tumour  LnlmSbody; 
out  the  seat  of  inoculation.     Cullnral  exi)erimentrt  made  with   Jl^  Dr.  Klein, 
.ebsemorrhagic  and  infiltrated  tissue  of  the  tumour  of  a  control 
aineapig  proved   that   there   were  presf»nt   in  such  tissue  large 
umbers  of  active  diphtherije  l)aciHi. 

The  experimental  animals  were  buried  and  exhumed  at 
lifferent  periods.  The  tissue  of  the  tumour  was  then  exposed 
jyan  incision,  and  material  therefrom  used  for  direct  cultural 
aperiments,  as  well  as  for  making  a  distribution  in  sterile  salt 
lolntion.  With  this  mixture  fresh  guineai)ig8  were  sulxjutaneously 
aajected,  and  the  result  watched.  If  the  animals  developed 
ininour  and  died,  the  tissue  of  the  resulting  tumour  was  further 
Med  for  cultivation. 

Ab  I  have  pointed  out  in  a  former  report,  the  intraperitoneal 
injection  of  guineapigs  with  diphtheria  culture  is  not  the  surest 
method  for  producing  acute  fatal  result,  since  even  with  large 
ioBCfr— much  larger  than  those  ca])able  of  causing  acute  fatal  issue 
^hen  injected  subcutaneously — often  only  a  transitory  illness 
followed  by  recovery  is  induced.  AnrI  I  have  also  pointed  out 
'^Mit  in  guineapigs  dead  after  subcutaneous  injection  with  culture  of 
^e  diphtheria  bacillus  no  diphtheria  bacilli  can  as  a  rule  be 
lemonstrated  in  the  blood  or  viscera ;  that  herein  the  disease 
nduced  in  this  animal  resembles  diphtheria  in  the  human 
'Object,  being  practically  a  local  disease  in  which  the  general 
J^ptoms  and  death  are  due  to  the  toxins  produced  by  the 
^Phtheria  l)acilli  at  the  seat  of  inoculation  and  afterwards  diffused 
iroughout  the  system. 

l^the  search  by  culture  for  the  diphtheria  bacilli  that  might  be 
'"  present  in  a  living  state  in  the  local  subcutaneous  tumour  of 
^  ^xhumed  guineapig,  surface  plate  cultivations  and  test  tube 
'l^vations  were  in  each  instance  made  on  a  nutritive  medium 
\*ch  was  recommended  by  the  late  Dr.  Kanthack,  and 
l^h  is  now  in  constant  use  at  St.  Bartholomew's  Hospital 
^  conspicuous  success  for  the  rapid  and  certain  demonstration 

^he  true  diphtheria  bacillus.  This  medium  is  a  mixture 
^Bcites  fluid,  liquor  potassae,  and  agar,  in  proportions  as 
^\vs : — 2  cubic  centimetres  of  a  10  p.c.  solution  of  caustic 
^h  are  added  to  100  c.c.  of  the  ascitic  fluid,  and  in  this 
^ttire  2  grams  of  agar  are  dissolved  and  G  p.c.  glycerine 
^ded.  This  fluid  allows  of  boiling  and  sterilizing,  and  then 
'  just  like  ordinary  nutrient  agar.  It  is  in  my  experience  the 
^  medium  for  isolation  of  the  diphtheria  bacillus.  The  colonies 
t  are  of  the  same  characters  as  on  ordinary  nutrient  agar  and  the 
'^ient  material  is  as  transparent  as  this  latter  ;  moreover,  other 
^obes  do  not  grow  so  readily  on  it  as  the  diphtheria  bacillus, 
diphtheria  bacilli  are  present  in  any  material,  a  small  particle 
"^of  rubbed  over  the  surface  of  the  Kanthack's  serum,  set 
^iously  in  a  plate  dish  or  set  with  slanting  surface  in  a  culture 
^,  will  afford,  with  24  hours  incubation  at  37°  C,  a  pure 
Xire  of  colonies  of  the  diphtheria  bacillus. 
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The  eolonie8  that  appeared  in    the    caltares  made  v^ith  the 
material    from     the     exhumed    gaiueapigs    were    subjected  to 
microscopic  examination,  with  a  view  to  detecting  the  characteristic 
nail-shaped  and  also  the  club-shaped  forms,  and  the  equally  charac- 
teristic cylindrical  or  clubbed  bacilli  with  unequally  segregate 
protoplasm.     Also  they  were  submitted  to  sub-culture  ;  the  sub- 
cultures being  tested  for  their  virulence  on  fresh  guineapigs.   In 
the  following  Table  5,  "  Positive  "  comprises  all  the  above  tests; 
"  Negative  "  means  the  failure  to  demonstrate  oither  culiur.dly  or  by 
animal  experiment  the  presence  of  diphtheria  bacilli.     The  nature 
of  the  colonies,  other  than  those  of  ikcillus  diphtheria,  that  j?row 
on  the   serum  agar   plates  inoculated  from  the  tumour  of  the 
exhumed    animals  (in   the    positive  cases),  have   been    already 
mentioned  in  connection  with  Experiment  7,  and  need  not  there- 
fore be  again  stated  here. 

Table  5.— Diphtheria  Bacillus. 


Mode  of  Inftjction. 

Mode 
of  Burial. 

Exhuma- 
tion. 

Result  UB  to 

recovery  of 

Diphtheria  Bacillus. 

1. 

Subcu  taneoutly 

Earth  direct ... 

In  14  days 

Poeitive. 

2. 

••            »»                 ••• 

Sand  direct    ... 

M  14     „ 

»» 

S. 

•»            »>                 ••• 

Wood  coffin   ... 

»  14     „ 

If 

4. 

f»            »i                 ••• 

Earth  direct  ... 

»  21     „ 

Negative. 

6. 

»»            »»                 ••• 

Sand  direct   ... 

,,  21     ,, 

11 

6. 

f»            •»                 ••• 

Wood  coffin   ... 

„  21     „ 

t) 

7. 

)i            "                 *'* 

Earth  direct ... 

»  31     „ 

11 

8. 

11           i»                 ••• 

Sand  direct    ... 

..  31     ,. 

11 

9. 

•»            »»                 ••• 

Tin  coffin 

.,  31     „ 

»f 

From  these  experiments  it  appears  that  the  diphtheria  bacill'^is 
has  (mly  a  short  life  in  the  subcutaneous  tumour  of  the  dead  body 
of  infected  animals,  since,  no  matter  in  what  form  these  w&ine 
buried,  in  three  weeks  they  could  not  any  more  be  recovered  l>y 
culture,  as  also  the  direct  animal  experiment  failed  to  demonstrate 
them. 

(d.)  The  BacillvA  af  Bubonic  Plague, 

In  this  series   guineapigs  were    inoculated    subcutaneouslv    '^^ 
the  groin  with  virulent  culture  of  the  plague  bacillus.*     As  \^^ 
been  pointed  out  the  animals  die  in  between  48  and   72  hoti*^  ' 
they  show  htemorrhagic  tumour  about  the  seat  of  inoculati^^' 
the  lymph  glands  of  the  groin  and  pelvis  are  much  swollen  ;    *    -^ 
spleen  is  enlarged.     The  tissue  of  the  swollen  lymph  glands  -  ^ 
densely  pervaded  bj'  the  plague  bacilli,  so  is  the  tissue  of    ^    n 
spleen.     Descriptions  and  illustrations  having  been  given  of    ^^ 
these  points  in  detail  in  my  previous  Report  for  1896-97,  as  ^\^ 
of  the  cultural  characters  of  the  plague  bacilli,  it  is  not  necei 
therefore,  here  to  enter  further  into  this  matter. 

The  dead  animals  were  buried  as  in  the  previous  experime^^  ^j^ 
and,  after  exhumation,  the  swollen  lymph  glands  of  the  gf^^ 
were  dissected  out,  and  from  them  salt  emulsion  was  made  ;  ^ 
same  was  also  done  with  the  spleen.     From  the  emulsions  s 


^  Subcultures  of  the  microbe  obtained  and  reported  upon  in  the  Beport  of 
Medical  Officer  for  1896-97. 


367 


plate  cultures  on  igelatine  and  on  <i^<ir  previously  set  in  plate 
dishes  were  established,  several  drops  of  emulsion  being  used  for 
each  culture.  The  emulsion  was  injected  into  the  subcutaneous 
tissue  of  the  groin  of  further  guineapigs,  and  the  result  waichod. 
If  the  animal  died  with  inguinal  tumour  in  48-72  hours,  its 
hearths  blood,  the  inguinal  lymph  glands,  and  the  spleen  were 
examined  microscopically  and  in  culture,  to  ascertain  whether  the 
distribution  of  the  bacilli  and  their  morphological  and  cultural 
features  were  characteristic  of  true  plague.* 

Table  G.— Plague  Bacillus. 
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Mode  of  Infection. 

Mode 
of  Burial. 

Exhuma- 
tion. 

Result  as  to 

recovery  of 

Plague  Bacillus. 

1.  Subcutaneously 

Earth  direct  ... 

In  14  days 

Positive. 

«>.          *.              f                 ... 

Sand  direct    ... 

V    H       ., 

'» 

•#.          }f              ••                 ••. 

Wood  coffin   ... 

»  l-l   „ 

»♦ 

4. 

Earth  direct  ... 

,.  17    „ 

»t 

5.         ,,             ,, 

Sand  direct   ... 

,.  17    „ 

J? 

6.        „ 

Wood  coffin   ... 

»  17     „ 

•» 

7.        „            ,} 

Earth  direct  ... 

ji  21     „ 

Negative. 

8.        „            „ 

Sand  direct   ... 

»  21     „ 

M 

».                „                       M 

Tin  coffin 

M  21     „ 

M 

10. 

Earth  direct ... 

»  28    „ 

»» 

11. 

Sand  direct   ... 

)i  28    „ 

}} 

12. 

Tin  coffin 

»  28    „ 

M 

From  these  experiments  it  appears  that  the  plague  bacilli  in  the 
dead  and  buried  boilv  cannot  be  demonstrated  after  three  weeks 
though  up  to  17  days  they  are  still  present  in  a  living  condition. 
They  therefore  behave  in  this  respect  in  very  similar  fashion  to 
other  non  Hporing  pathogenic  microbes,  inasmuch  as  they  have 
after  three,  certainly  after  four,  weeks,  burial  in  a  dead  body 
ceased  to  exist  as  living  infective  entities. 

(6?.)  The  Bdcillus  of  Tubercuhms. 

In  this  series  guineapigs  were  inoculated  with  purulent 
tuberculous  sputum  from  the  human  subject.  This  material  was 
ascertained  by  cover  glass  films  to  contain  abundance  of  tubercle 
bacilli  ;  they  were  stained  in  boiling  carbol  fuchsin,  decolourised 
with  33  per  cent,  nitric  acid,  and  further  stained  with  anil  in 
water  methyl  blue.  The  sputum  was  distributed  in  sterile  salt 
solution,  and  of  this  turbid  emulsion  half  to  one  cubic  centimetre 
was  injected  into  the  peritoneal  cavity  of  each  animal.  These  died 
in  periods  varying  between  three  and  sevt^n  weeks,  and  were  then 
buried  as  in  the  previous  experiments. 

When  guineapigs  are  thus  intraperitoneally  infected  with 
tubercular    matter,  there   is  invariably   found   after    death    the 

•  I  cannot  omit  here  to  exprens  my  extreme  surprise  at  the  mishap  that 
occurred  al  Vienna  with  plague  cultnren  in  the  laboratory  there.  Ah  in  my 
laboratory,  so  also  in  others  in  England,  in  almost  every  laboratory  on  the 
Continent,  and  in  India,  expeiiments  with  plague  cultures,  as  also  witK  cholera, 
typhoid,  tubercle,  glanders,  tetanus,  and  a  host  of  pathogenic  microbes,  have 
been  and  are  constantly  performed.  It  requires,  according  to  this  almost 
univeraal  experience,  but  the  simplest  precautions  to  avoid  mishap. 


:wa 


Arp.  %.  Hn.  3. 
i^poft  Oil  the 
imiif*  Mid 

kitlnifil  ivyfy : 


fr^UowiTiflf  (Characteristic  cnmiirion  '>t'  rhe  omentmn.  Alon^  the 
lar^ft  r-nrvarurft  of  th«*  .■^ronuich,  Ifroin  rhe  p«>rta  hepacia  ro  liie 
«plf!en — an«I  involvinir  rh**  arrAtthmrtnt  of  die  omenrani  majn^ditf 
portal  $rl}tnd:4,  rhe  omentum  minaa  :mil  rhe  pancreas — chere  are 
o^><M*r7P<l  powH  an<1  pai^icerri  of  tnhercnliir  «iepo8itti  which,  were 
^ith^r  still  firm  an«l  j2T«*yiHh  or  rwftene*l  pamlenr  and  oad€Oii». 
/''over  irhw^  film  .'*p#='ci men!«  maile  of  cherHe  tiihercnlaj*  'lepoaica  laii 
stainrrj  in  the  rnsiromary  manner  (:ih  above j  r+how  enormoiw 
ririm^»^'r-«  of  fnl-ieprtle  K'lciili. 

f  r  wjtrt  rhen^  fiftfrketH  and  chainn  of  tnbenrnlar  depoHira  alonir  the 
omentum,  whirth,  ?ifr«-r  <-xhnmation  and  openinu"  of  the  ab«lonuiial 
r-Hvify,  werf  dirw^reted  onr  and  minceil  in  :*rerile  salt  solarion«  choa 
yielflini?  a  f*fponjfIy  tnrbid  emnlaion.  Makinj?  cover  g^laaa  tilm 
s4f>enm^nrt  of  the  em  nisi  on  antl  staining  them  in  the  cnatomary 
mann^T  for  tnF>fnrr-le  V*acilli,  very  striking  specimens  are  obcaineiL 
Two  kinrlj*  of  ba^^teria  only  were  present:  (1)  bacillus  cadaverii 
an  )oTt((  t»^i/ illi  or  a^  rhrea<l<i,  aa  drnm^^cka,  and  aa  free  large  oval 
j<|K»reR— all  stained  bin**  by  the  methyl  blue  ;  and  (2)  tubercle 
fya<;i)li  in  flmall  and  lar^e  ^^ronpe  and  also  singly,  staineil  bright; 
pink.  Fijf.  IVi,  Plate  fX.,  gives  a  gooil  representation,  of  these 
HW'<imen«,  bnf  the  appearances  in  the  actual  specimens  owing  to 
the  different  colfniration  of  the  two  sets  of  microbes  are  far 
Con»i»ieTfOTifi« 

With  the  Hame  emrilsion  gninea-pigs  were  injected:  on 
intraperitoneally  anrl  one  sabcntaneonsly  for  each  baried  animal. 
All  the  following  J'able  (7)  shows,  all  experiments  made  in  this_ 
fferies  were  negative  ;  none  of  the  animals  became  affectHniz^ 
with  tfiben^fdoHJH  or  nhowerl  anv  ill-effects  whatever.  Unfortu- 
nately  a  Rt^teinent  of  Hcliottelins  (Tagblatt  der  63  Versamml 
deiitwher  Natiirforwher  nnd  Aerzte  1889),  according  to  whic 
the  ifiberftid^ir  lung  of  a  hnman  body  exhnmed  two  years  afte"  — ^?r 
bfiriMl  Htill  eontained  vindent  tubercle  bacilli,  so  far  misled  mm^  -^ 
that  I  rh'layeil  exhumation  of  my  gninea-pigs  and  did  no^^^ot 
Mnrl  rny  experiments  of  testing  their  tubercular  deposits  unti  -^■il 
they  hiif]  li**en  seven  wcM^ks  buried.  There  remains,  however,  thi^  ^ 
lntere»tini<  fart  that  in  no  instance  could  I,  after  seven  weekF==^ 
ilenionf*traf<*  any  virnlent  tubercle  bacilli  in  their  bo4lies,although^cr:3i 
««  wa«  menlioTHMl  just  now,  the  tubercular  deposits  showed  ii^^*^ 
siiltiibly  HtHin(!d  cover  glass  specimens  an  abundance  of  Beemingl^^.5 
well-preserved  tiib(^rclo  bacilli.  In  these  cases,  therefore,  th^  — ^ 
eharaeteristic!  staining  i)ower  of  the  tubercle  bacilli  was  n^^  ^ 
Indication  of  their  being  alive  and  infectious.  A  curious  poin'  -^^ 
alHMit  many  of  these  tubercle  bacilli  in  the  stained  cover 
nitn  Bpet^inicns  was  the  conspicuous  segregation  of  their  proto 
]dasm  si  in  liar  to  what  is  well-known  and  easily  shown  as 
the  tiil)(M'('le  bacilli  of  human  tubercular  sputum.  And  a  furthe 
]M)int  of  interest  is  that  many  of  the  tubercle  bacilli  in 
MpeeitnenH  lost  tluur  pink  stain,  or  the  stain  faded,  in  the  co 
of  a  f«»w  days.  This  fading  was  not  due  to  any  fault  in 
method  of  staining  and  washing  of  the  cover  films,  since  othe 
specimens  of  tubercle  bacilli  from  similar  deposits  in  nnbari 
animals,  ))re])ared  in  exactly  the  same  way  and  with  the  dyes 
the  same  bottles,  retained  their  bright  pink  colour  for  very  lo: 
periods  :  in  fact,  at  the  present  time,  after  many  months,  they  loci 
as  bright  pink  as  when  first  made.    Whether  or  uot  this  fiMlin^ 
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that  is  the  inability  of  these  tubercle  bacilli  to  retain  for  more 
than  a  brief  period  the  fnchsin  stain  after  washing  with  33  per 
cent  nitric  acid  (retention  of  the  stain  being  characteristic  of  active 
tubercle  bacilli),  is  a  sign  that  tubercle  bacilli,  while  becoming  in 
the  dead  body  deprived  of  their  vitality  become  deprived  also  of 
some  essential  chemical  property,  must  remain  undetermined. 

The  Oerman  Commission,  1.  c!,  p.  29,  have  also  failed  to  obtain 
infectious  tubercle  material  from  rabbits  that  had  died  of 
inoculated  tuberculosis  and  had  been  buried  for  periods  longer 
than  one  month  and  five  days,  and  three  months  six  days, 
respectively  ;  so  that  this  Commission  is  equally  unable  to  adduce 
experimental  proof  supporiing  Schotelius'  above-quoted  state- 
ment 

Table  7.— Tubercle  Bacillus. 


Mode  of  Infection. 


Mode 
of  BariaL 


Exhninft- 
tion. 


Reeult  as  to 

peooTcry  of  Living 

Tubercle  Bacilli. 


^-  Intzmperitoneally 

3.* 
4. 

5. 

6.  "  " 


II 
II 


II 
•» 


Earth  direct 
Sand  direct 
WoodoofBn 
Earth  direct 
Sand  direct 
Tin  coffin 


In  7 

7 


n 

»> 
»» 
»» 


10 
10 
10 


19 
It 
»» 
II 
H 


NegatiTe. 


»i 
ft 
>• 
If 


In  these  experiments  no  living  and  infectious  tubercle  bacilli 
^oxild  be  demonstrated  in  the  tubercular  deposits  or  the  guinea- 
P^^s  buried  for  seven  weeks  and  longer,  notwithstanding  that 
^^e  cover  glass  film  specimens  showed  abundance  of  stainable 
^^iDercle  bacilli,  and  although  considerable  quantities  of  the 
^^Ixjrcular  matter  were  injected  into  guinea-pigs. 

I  may,  in  conclusion,  here  mention  that  from  the  emulsion  used 
^^  these  experiments  aerobic  surface  plates  in  gelatine  and  on 
were  made,  five  to  seven  drops  of  the  emulsion  being  used 
each  plate.  But  they  failed  to  give  any  indication  of  either 
P^^teus  vulgaris  or  bacillus  coli.  Aia^robic  cultures  on  the  other 
^^tnd  yielded  abundance  of  colonies  of  the  bacillrs  cadaveris 
®tK)rogenes. 

(/).  TJie  Bacillus  Enteritidis  Sporogenes. 

In  this  series  it  was  attempted  to  ascertain,  in  the  dead  and 
*^xiried  bodies  of  guinea-pigs,  the  behaviour  of  a  bacillus  that  is 
^^^pable  of  forming  spores,  and  that  can  be  readily  detected  by 
^'OJtnre.  I  have  repeatedly  pointed  out  that  the  anaerobic  bacillus 
^^teritidis  fulfils  these  two  conditions :  it  is  capable  of  forming 
**^i8ting  spores  when  incubated,  under  certain  conditions,  ana^ro- 
t^ically,  and  it  is  readily  detected  for  the  reason  that  its  spores,  when 
planted  in  milk  which  is  incubated  ana<^robically  at  37°  C,  rapidly 
^^Use  a  typical  and  characteristic  change  of  the  milk.  I  have  shown 
^^t  when  guinea-pigs  are  injected  subcutaneonsly  with  1  c.c.  of 
^^®  whey  of  a  typically  changed  and  virulent  milk  culture  of  the 
^^ve  sort  they  are  found  des^  within  24  hours  with  big  extensive 
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AFP.Bjro.3.  the  dead  ^^ninea  pigs  which  were  preaenred  in  sealed  capillary 
BmrioBtiM  pipettee)  d^e  latter  microbe  is  able  to  oust  the  former  altogether* 
rM^odMMbo-  gQ  ^Ii3^  Qhimatel J  the  gpores  remaining  {Nreaait  are  onl j  thoae  of 
i^rWaeiHv  the  bacilluB  cadaYerifl. 

Sfdciid  ^  Ii^  addition  to  the  small  chance  thoa  afforded   the  baciUns 

br^n^'  ®°^^^^^iB  ^^  forming  sporee  in  the  dead  body,  the  microbe 
Fka.'  appears  to  midergo  there,  as  indicated  in  the  table,  a  distinct  and 

important  diminntion  cf  its  yiralence. 

SUMMABT. 

Direct  exx)eriment  lends  no  confirmation  to  the  general  and 
popular  belief  that  the  microbes  of  infections  disease  retain  their 
vitality  and  power  of  mischief  within  dead  and  bnried  bodies  for 
indefinite  periods.  On  the  contrary,  these  researches  show 
that,  as  far  as  the  bodies  of  the  guinea  pig  are  concerned,  the 
vitality  and  infective  power  of  these  microbes  that  have  been 
made  the  subject  of  exx)eriment,  passes  away  in  a  comparatively 
short  time ;  that  in  most  cases  a  month  is  sufficient  for  this  result, 
that  is  to  say,  long  before  the  coffins  containing  the  bnried  bodies 
have  shown  any  indication  of  leakage.  A  like  result  is,  however, 
observed  in  the  case  of  bodies  buried  directly  (wrapped  up  in  a 
piece  of  fabric)  in  earth  or  in  sand.  In  this  case  it  may  be 
inferred  that  the  vitality  and  infectiveness  of  the  pathogenic 
microbes  contained  in  the  viscera  has  passed  away  long  before 
the  outer  skin  has  become  x)ermeable  by  them  ;  and  further,  the 
operations  of  putre^tive  microbes  effecting  their  destructive 
processes  from  without  would  be  likely  to  prove  a  powerful 
and  perhaps  efficient  barrier  for  such  passage  outward  of 
pathogenic  microbes. 

A  question  of  importance  which  is  directly  suggested  by  the 
results  of  this  inquiry  is  this  :  What  is  the  essential  cause  or 
causes  of  this  process  of  rapid  destruction  of  the  virality  and 
infectiveness  of  pathogenic  microbes  in  the  interior  of  the  dead 
body  ?  Is  it  that  in  the  struggle  the  more  favoured  bacillus 
cadaveris  soon  becomes  ubiquitous  and  ousts  the  others  ;  or,  is  it 
that  some  chemical  metabolic  products  elaborated  by  other  more 
favoured  microbes  in  the  course  of  their  growth  and  multiplication, 
operate  as  a  poison  on  the  pathogenic  microbes  ?  These  questions 
can  only  be  answered,  or  be  attempted  to  be  answered,  by  further 
and  properly  devised  experiments. 
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BACTERIA  AND  THE  BURIED  ANIMAL  BODY. 

PLATE  I. 
Fia.  1. 

Film  specimen  of  the  sangnineons  exudation  of  an  experi- 
mental guinea-pig  that  died  as  the  result  of  inoculation  with  the 
spleen-emulsion  of  a  guinea-pig  which  had  been  exhumed  after 
burial  for  28  days. 

Fig.  2. 

Film  specimen  of  the  spleen-juice  of  an  experimental  mouse 
that  died  as  the  result  of  inoculation  with  culture  of  the  proteiis 
tnilgaris  which  proved  fetal  to  the  experimental  guinea-pig 
referred  to  under  Fig.  1. 

FlO.  3. 
Flagella- stained  specimen  of  the  proteus  in  question. 
[Magnifying  power,  in  each  instance,  1,000.] 


BACTERIA  AND  THE  BURIED  ANIMAL  BODY, 

PLATE  II. 

Fig.  4. 

Gelatine  siab-cuUure  of  tiie  protens  referred  to  in  Plate  L,  a 
ttvo  days'  incabation.    Liqaefaction  has  conimenced  nn  the  eni 
of  the  medium.    Near  to  the  middle  of  the  "stah,"  numerool 
''Bwarmere"  have  made  their  appearance. 

[Natural  Bize.} 


FlQ.  5. 
The  culture-tobe  represented  in  Fig.  4,  somewhat  magnified. 


Gelatine  stub-culture  of  "the  proteua  in  qaeetion  at  a  more 
advanced  stage.  Liqaefaction  actively  proceeding,  at  the  surface 
and  thronghont  the  "  atab." 

[GnUnre-tabe  slightly  magaified.3 


Fig.  a. 
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BACTERIA  AND  THE  BURIED  ANIMAL  BODY. 

PLATE  III. 
Pig.  7. 

Film  specimen  of  the  peritoneal  emulsion  of  a  guinea-pig 
exhumed  fourteen  days  after  burial.  The  specimen  had  been 
stained  for  spores. 

There  are  here  seen  numerous  typical  drum-stick  forms, 
some  cylindrical  forms,  and  several  oval  fully-formed  free  spores 
of  bacillus  cadaveris  sporogenes.  The  peritoneal  emulsion  was  in 
fact  a  "  pure  culture  "  of  this  microbe. 

Fig.  8. 

Film  specimen  from  the  lung  of  a  guinea-pig  exhumed  twenti/- 
eight  days  after  burial.  There  are  exhibited  drumsticks,  cylindrical 
forms,  and  a  few  free  spores  of  bacillus  cadaveris  sporogenes 

Fig.  9. 

Film  specimen  from  a  pure  milk  culture  of  bacillus  ccuiaveris 
sporogetieSy  after  incubation,  anaSrobically,  for  sevefi  daps  al  37°  (J, 
There  were  seen  single  bacilli,  as  also  filaments,  with  and  without 
spores. 

Fig.  10. 

Film  specimen  from  an  agar  culture  of  bucillus  cadaveris 
sporogenes^  after  incubation  for  four  days  at  37°  C.  Almost  all 
the  bacilli  contain  terminal  oval  spores. 

[Magnifying  power,  in  each  instance,  1,000.1 
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BACTERIA  AND  THE  BURIED  ANIMAL  BODY. 


PLATE  IV. 


Fig.  1L 

Film  Bpecimen  from  a  serum  culture  of  bacillus  cadaveris 
sporogenesj  after  six  days'*  incubation  at  37^  C.  The  specimen  is 
stained  by  the  Oram  method  :  Sporing  is  seen  to  be  proceeding. 

[Magnifying  power,  1,000.] 


Fig.  12. 

Flagella-stained  specimens  of  bacillus  cadaveris    sporogenes^ 
from  an  agar  culture  incubate  tuH)  days  at  37°  C. 

[Magnifying  power,  1,000.] 


Fig.  13. 

Anaerobic  sugar-gelatine  culture  of  bacillus  cadaveris  sporogenes 
derived  from  the  heart-emulsion  of  a  guinea-pig  exhumed  twenty' 
eight  days  after  brrial.  After  inoculation,  the  culture  medium 
was  heated  for  15  minutes  at  80°  C,  and  then  incubated  for  Oiree 
days  at  20°  C.  There  are  observed  here  nine  liquefying  colonioB 
of  the  bacillus  in  question. 

[Twice  the  natural  size.] 


Fig.  14. 

Anaerobic  sugar-gelatine  sub-culture  of  bcLcillus  cadaveric 
sporogenrs  derived  from  a  pure  milk  culture  of  this  micrc^ 
organism.  After  inoculation,  the  sugar-gelatine  was  heated  fo^ 
15  minutes  at  80°  C.  and  then  incubated  for  ttvo  days  at  20°  C. 

[Natural  size.] 
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BACTERIA  AND  THE  BURIED  ANIMAL  BODY. 

PLATE  V. 

Pig.  15. 

The  fugar-gelaiine  culture  (upper  part)  of  bacillus  cculaveris 
tporogenes  depicted  in  fig.  14,  fnrther  magnified. 

[Magnifying  power,  4.] 


Pig.  16. 

Sugar-gelatine  culture  of  bacillus  cadnveris  sjnrrogefiesy  derived 
from  the  liver  of  a  guinea-pig  exhumed  ttco  mofiths  after  burial : 
After  three  days'  incubation  at  20°  C. 

[Magnifying  power,  3^.] 


Fig.  17. 

The  culture  depicted  in  fig.  16,  further  magnified. 

[Magnifying  power,  9.] 

Pig.  18. 

A  single  colony  of  bacillus  cadaveris  sporogenes  in  sugar- 
gelatiney  after  24  hours^  incubation  at  2(f  G.  There  is  seen  the 
first  indication  of  liquefaction  at  the  marginal  part  with  a  fine 
radial  striation. 

[Magnifying  power,  45.] 
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BACTERIA  AND  THE  BURIED  ANIMAL  BODY. 

PLATE  VI. 

.     FlO.  19. 

Three  separate  colonies  of  bacillus  cadaveris  sporogena  in 
sugar-gelatine  ;  after  several  days'  incabation  at  2(f  C.  liqnefco- 
tion  is  set  up,  aud  in  each  colony  there  is  a  mass  of  grannies  with 
thready  extensions. 

[Natural  size.] 

Fig.  20. 

The  colonies  depicted  in  fig.  19,  further  magnified. 

[Magnifying  power,  3.] 

Fig.  21. 

The  uppermost  colony  of  fig.  20,  still  further  magnified.  Ihere 
is  hero  well  seen  the  granular  mas?  with  thready  extensions 
through  the  turbid  liquefied  colony. 

[Magnifying  power,  15.] 

Fig.  22. 

A  sugar-gelatine  culture  of  bacillus  cadaveris  sporogenes^ 
derived  from  the  gangrenous  subcutaneous  exudation  of  a  guinea- 
pig  which  had  been  kept  some  time  after  death.  The  culture  was 
established  by  planting  in  the  liaoefied  medium  spores  of  the 
bacillus,  heating  the  test  tube  to  80°  C.  for  15  minutes,  and,  after 
the  sugar-gelatine  had  again  set,  incubating  for  two  to  three  days  at 
20°  C.  The  nature  of  the  colonies,  particularly  the  "  spurious" 
spinous  character  of  the  deepest  of  them,  is  well  shown. 

[Natural  size.] 
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BACTERIA  AND -THE  BURIED  ANIMAL  BODY. 

PLATE  VII. 
Pig.  23. 

.  CSolonieB  of  baeiUus  cadaveris  9parogene9  on  the  murf^ce  tA  agar, 
ineabtttod  anaSrobically  at  37"^.  The  colonies  are  leen  a«  fine 
gimniilar  patchesy  with  here  and  there  network  of  projecting 
afarils. 

Fig.  21. 

Specimen  of  a  similar  coltore  to  that  depicted  in  Fig.  23. 
[Magnifying  power,  in  each  instance,  18.] 

Fig.  25. 

F*** — A-drf/ure  on  agar  of  bacillus  cadaveris  spf^rogetie^,  after 
ic  incubation  for  several  days  at  37°  C.  The  filmy  expan- 
'  the  growth,  its  central  daiic  granolar  mass,  and  its 
tons  extensions  are  well  shown. 


[Natural  size.] 


Pig.  26. 

Agar-surface  plate  of  bacilltts  c^idnveris  nporftgetuts^  incubate^l 
anaArobically  for  several  days  at  37^C.  Each  of  the  four  colonies 
represented  consisted  of  a  filmy  patch  with  dark  granular  central 
niasB  and  filamentous  extensions. 

[Magnifying  power,  lU.] 


BAOTERU.  AKD  THE  BURIED  avtvat.  ] 

FIATE  Tin. 

no.  27. 

An  agar'turfaee-plMieot  badUttgeadaverig  spoTvg«neg,mcnht 
for  tiro  dayt  uuftobically  it  37°C.  The  typical  cfaftracter  of  ti 
colonies  of  this  micrcMirgmniHin  ara  here  n-ell  shown  ; 
the  central  ^iwmlar  masB,  with  its  network  of  SbriU  exteiu 
some  ingtancee,  beyond  the  onter  mirgin  of  the  Simy  patch. 


riG.28.» 

An  agar'Surfaee  plate  of  haciUua  enteritidis  sporogeiat, 
incnbat^  ana£robiciily  for  eight  dayt  at  37°C.  Thin  plate  | 
resulted  from  robbing  over  the  surface  of  ihe  agar  s  droplet  of 
dilnted  sabcntaneoos  exudation  of  a  gainea-pig  which  dieil 
a  few  hours  stibeeqnent  to  injection  into  its  ^oio  of  typical  milk 
coltnre  of  the  enteritidis  bacillns. 

The  contrast  between  the  chief  characters  of  bctcillus  cadaverit 
sporugmes  and  bacillus  enteritidis  sporogenea  is  well  bronght  ont 
in  Figs.  27  and  28. 

[Magnifying  power,  in  each  instance,  16,] 


Slab-culture  in  sugar-gelatine  of  spores  of  bacillus  eadaveris 
sporogenes,  incnbated  ana§robically  for /our  dags  at  20*C. 


Stab   sub-culture,   established   from  the  cnltnre  depicted  in 
Fig.  29,  after  incnbation  ana^robically  for /our  dags  at  2ffX}. 

The  rapid  liqnefaction  of  the  medium  effected  by  this  bacillus, 
the  turbid  character  of  the  liquefaction,  and  the  granular  i 
of  growth  are  well  exhibited  in  both  stab-cultures. 

[Natnral  size  in  each  instance.] 
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BACTERIA  AND  THE  BURIED  ANIMAL  BODY. 

PLATE  IX. 

Fig.  31. 

Film  specimen  from  peptone  salt  solution  which,  after  inocula- 
tion with  the  '* peritoneal  washings"  of  a  guinea-pig,  had  been 
incubated  for  iwenty-faur  hours  at  37°C. 

The  guinea-pig  in  question  had  died  as  a  result  of  intra- 
peritoneal injection  with  culture  of  Koch's  vibrio,  had  been  buried 
directly  in  Thanet  sand,  and  had  been  exhumed  after  lapse  of 
nineteen  days. 

The  peptone  culture  contained,  it  will  be  observed,  the  cholera 
vibrio  in  '*  pure  culture." 


Fig.  32. 

Film  specimen  from  a  tuberculous  deposit  on  the  pancreas  of  a 
guinea-pig  which,  dying  some  weeks  subsequent  to  intra-peritoneal 
injection  of  human  tubercle,  had  been  buried  in  earth  in  a  tin 
box  and  exhumed  after  lapse  of  ten  weeks. 

The  specimen  shows  numerous  examples  of  bacillus  cadaveris 
sporogenes  (cylindrical  bacilli,  drumsticks,  and  spores) ;  and,  as 
well,  clumps  of  tubercle  bacilli.  The  latter,  on  inoculation  into 
guinea-pigs,  proved  altogether  inactive. 


^  JLiDffi.^ 
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inii  mniripiied.  '▼btfiifcr  ~lir  isii  mn.  ss^m  m  i  imSi 
'«fnu)^T3Sim^    it    ••^    'T^    jr   -be^   "Hnmwnmw^    if  d 

if  joi  ifioicie  <^itfi  IinmuefL:i'  joad.  'S^  'T... 

I.  T!iitf  n  -iuw^  ml*  -tie  haHsiili»^;«a»sil  jir««  jfl^Br^OUli 
%njt  ^liar  for  a  .^iuyrr  pcRoil  x  madiiMl  Li&  ^rnaiuy  jcbri 
r4ntl  hawi  hM'fXi  4f)   iiied  dor  ±  ^iiid  be  smfirr  ate 

:'.  Thar  in  Tin^  «iii&  mi^  Thick  had  nff^sor  b«fiaa.  zmami 
^r  /*niii varefl  ;uul  ^hieii  '^naaced  '^iiied^  'if  fiml  <ir  p 
^im  hacilintt  'lid  aoir  ^^w  ruir  live  :  duir  in  -im  major 
of  r»aiiwt  erfm  na  rfae  lav  fbilDwimr  inoeninciija  if  tfca 
v.ui  iie  haidilna.  no  •^viileaen  -if  i»  iiiT!S«ii!tt  in  ^te  a 
cAiilil  iif?  ohiainarL 
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#  

^hJkt  hav**  Ivwn  rftcnrrlwt  in  :;he  ttvo  pr»ivion»  R*^piirr»  ^}w  ifo 
^<»!f^nit^l7  nhar  in  '•ercam  -Hse^riliaeil  joils  die  cypiuiid  Queiilitt  c 
li^^  ^nrl  :arrf>5V ;  nhat  jcftriliawl  ^rmiea  *>iJ»  anii  ciiIsiTaiaii  « 
r*an  i<#nn?^  ;m  x  ou^ilinm  of  j^rowdi  for  dii»  baciilnHw 

f  n  Aaiifirjvl  r*r,ndii:inruiy  liowever^  aod  coaiaimf  bacteria  of  Tirfe 
krlA4i<,  jmd  ir,  wan  Jii*n*»aaar7  t»  ascertain  wfajerfier  tEe  r«^ 
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fA^'t^.ria,  Th<*  work  of  chi^  post  year  was  demoted  ta  thi:*  «abj< 
M\(\  fbAr  rfrMolfft  arf^  pn^rt^nij^til  in  cJiw  Rep^^rt. 

Bacteria  in  S*ttL 
Th^-    ^i^t^rria  prffiftnt  in  soil  may  be  dlTided  praencally  ir 

L  Aerobic. 

2.  Anaerobic. 

3.  Nitrifying. 

'rhif  iHni,  nlthori^h  iKith  a^;robic  and  anaerobic,  deserve  a  d 
U%  thifffiN»lvim,  owinK  to  their  H]>ecial  action. 


♦  ItKifffrt  of  MfMlloftl  Offtorvr  of  tho  Local  Government  Board,  1896-1897,  p. 

thui.,  \m  imm,  |i.  BOH. 
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It  was  fonnd  early  in  the  present  investigation  that  satisfactory  app.  b.  No. 3. 
result  could  not  be  obtained  unless  the  bacteria  from  the  samples  of  qd  theOrowti 
soil  used  were  isolated  and  in  part  studied.  The  complete  study  of  the  Typhoic 
of  the  bacteria  of  soils  would  of  itself  occupy  many  years  of  work,  g^ ;  S^Sr. 
and  it  was  found  necessary  in  the  present  investigation  to  limit  Sidney  Martin 
attention  to  the  aerobic  forms,  which  are  more  readily  isolated  and 
the  mode  of  life  of  which  would  a  priori  more  readily  affect  the 
aerobic  typhoid  baci  llus.  It  was  impossible  to  designate  each  of 
the  micro-organisms  by  name  :  some,  such  as  bacillus  mycoides, 
bacillus  subtilis,  and  bacillus  arborescens,  were  readily  re- 
cognized ;  others  were  forms  of  proteus,  while  others  could  not 
readily  be  ascribed  to  any  particular  genus.  All  the  bacteria 
observed  were  one  or  other  kind  of  bacillus ;  no  coccus  was 
ever  found,  and  sarcina  (probably  from  the  air)  only  occasionally. 
In  none  of  the  soils  was  there  any  bacillus  which  gave  all  the 
cultural  characteristics  and  responded  to  all  the  tests  of  the 
bacillus  coli  communis ;  this  point  was  specially  borne  in  mind. 
None  of  the  bacteria  isolated  were  like  the  typhoid  bacillus. 
Although  in  some  cases  the  colonies  on  the  agar  plate  super- 
ficially resembled  the  typhoid  bacillus,  the  resemblance  as  a  rule 
ceased  there,  and  both  microscopical  examination  and  cultivation 
showed  marked  differences  between  all  these  bacteria  and  the 
typhoid  bacillus.  Indeed,  in  the  majority  of  instances,  micro- 
scopical examination  alone  might  have  been  considered  sufficient 
to  distinguish  the  bacteria  of  the  soil  from  the  typhoid  bacillus, 
although  it  was  in  practice  only  one  of  the  tests  applied. 

The   detailed  characteristics  of    the  micro-organisms  will   be 
given  in  the  account  of  the  experiments. 

Some  of  the  bacteria  of  the  soil  are  spore-bearing ;  others  are 
toth  aerobic  and  anaerobic  ;  others  do  not  appear  to  form  spores. 
In  any  case,  the  number  and  variety  of  bacteria  present  in  a 
particular  sample  of  soil  (limiting  the  statement  to  garden  and 
cultivated  soils)  depends  on  the  kind  of  bacteria  present,  and  on 
the  moisture  and  the  temperature  at  which  the  soil  is  kept.  A 
higher  temperature  and  a  certain  degree  of  moisture  will  encourage 
the  development  of  the  bacteria  by  aiding  the  spores  to  ger- 
minate and  by  stimulating  the  growth  of  those  that  are  in  the 
resting  stage.  This  condition  is  to  be  taken  as  directly  opposite 
to  that  occurring  in,  say,  a  dried  soil  from  which  indeed  bacteria 
are  obtainable  in  quantities,  but  not  so  numerously  as  when  the 
soil  is  moist  and  kept  at  37°  C.  Not  only  is  the  number  of  the 
bacteria  obtainable  from  a  moist  soil  kept  at  37^  C.  much  greater 
than  at  lower  temperatures,  but  the  kind  of  bacteria  most  pre- 
valent is  different.  This  was  many  times  noticed  in  the  course  of 
the  investigation  ;  so  that  it  must  be  concluded  that  from  time  to 
time  and  according  to  the  degree  of  moisture  present  and  to  the 
temperature,  now  one  now  another  particular  bacterium  would 
prevail.  In  the  animal  body  it  has  been  shown  that,  two  or 
more  micro-organisms  being  present,  their  action  or  reaction  one 
on  another  may  differ  widely.  In  some  cases  they  do  not  affect 
each  other ;  in  others  one  prevents  the  development  of  another ; 
in  a  third  set  of  instances  one  helps  the  action  of  another.  In 
artificial  culture  media,  no  doubt  the  same  effects  are  to  be 
observed,  although  the  subject  is  far  from  worked  out.  In  con- 
nexion with  the  results  now  to  be  recorded,  this  action  or  reaction 


Ar*.B.No.s    of  micro-or^nisms  on   each  othor  inu^i  bo  borne   in  mind. 
OntbeGrovUi  has  an  important  bearing  on  the  growth  and  the  non-growth  of 
■f  itw TTpboid  the  typhoid  bacillus  in  soil  containing  other  bacteria. 
Soih'by'Dr,  Special    attimtion   was   {>aid   ilurin^  the  investigation   to  the 

BidacT  ii^in.  occurrence  of  ndrobic  putrefai^tJTe  bacteriu   in  the  soil,  with  ^ 
view  to  observing  their  effect  on  the  tjphoid  bacillus.  ^ 


Method  fif  Invesiigalian. 

The  first  object  was  to  test  the  vitality  of  the  typhoid  bacillna 
in  association  with  other  bacteria  iu  a  large  bulk  of  soil  under 
natural  conditions  of  temperature,  moisture,  &c.  Before,  however, 
actually  proceeding  to  this,  it  was  deemed  advisable  to  test  pre- 
liminarily the  growth  of  the  bacillus  in  one  and  another  soil  in 
a  flaek,  the  unateriiized  soil  being  moistened  &nd  then  inocalat 
with  a  small  portion  of  a  broth  culture  of  the  bacillna. 

Before  inoculation  the  liacteria  already  present  in  the  soil 
investigated   by  the  method   presently   to   be   described ; 
were  isolated  and  their  microscopical  and  culture  characteristit 
observed. 

After  inoculation  with  the  broth  culture  the  soil  was  iDvasti- 
gated  for  the  presence  of  the  typhoid  bacillus, — in  34  hours,  in 
2  or  3  days,  and  later;  so  that  with  one  sample  of  soil  many 
experiments  were  performed  at  various  intervals,  the  object  of 
frequent  investigations  being  to  obviate  missing  the  typhoid 
bacillus,  which  might  very  possibly  occur  if  only  one  twati: 
were  performed. 

The  tj-phoid  bacillus  which  was  used  for  inoculation  was, 
earlier  experiments,  obtained  12  months  previously  from  the  sph 
of  a  patient  dcid  of  typhoid  fever ;  in  later  experiments,  some 
them    not  yet   completed,    it   was  isolated    from  a    patient    just 
before  it  was   used.     Each  culture  in  broth  was  tested  previous 
to  use  in  order  to  make  sure  that  it  was  uncontamiuated.     This 
precaution  is  a  verj'  necessary  one.    The  tests  relied  on  for 
diagnosis  of  the  typhoid  banillua  are  as  follows 

1.  Microscopically,  rods  short  and  long  are  seen;  chiefly  ehoi 
if  the  culture  be  recently  obtained  from  a  patient  ana 
if  it  be  virulent.  In  a  hanging  drop,  the  bacillns  is 
actively  motile,  and  does  not  lend  to  clump.  In  some 
broth  cultures  the  bacillus  does  tend  to  clump,  but  theee 
are  chiefly  from  old  stuck  or  laboratory  cultores,  and 
such  were  not  used  in  the  investigation. 

2.  (a)  The  bacillus  stains  with  the  ordinary  aniline  dyes,  but 
not  with  Gram  ;  the  latter  characteristic  being  sometimes 
useful  in  differentiation. 

{^  By  appropriate  staining  the  bacillns  was  seen  to  have 
from  10-12  longish  flagella  at  the  ends  and  sides. 

The  growth  on  the  surface  of  agar  is  copious  in  24  hoots, 
and  is  translucent  and  fluorescent.  The  fluorescence  is 
not  nearly  so  well  marked  as  in  the  case  of  bacillus  coU 
communis  and  some  putrefactive  bacteria. 

The  growth  on  gelatine  does  not  cause  liquefaction,  a 
not  to  be  distinguished  from  that  of  the  baciUog  c 
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communis,  but  is  readily  diBtingulBhed  from  that  of  most    ▲pp.B.Xa 
of  the  bacteria  in  the  soil.  OntheOron 

5.  The  growth    on  potato  is  almost   invisible,  and   this   is  SLSiiSS^ 

especially  the  case  with  the  virulent  bacillus.     In  some  |^>  ]y\^ 
laboratory  cultures  of  the  bacillus  the  ^rrowth  on  potato       ^^ 
becomes  brownish,  although  not  so  brown  as  that  of  the 
B.  coli  communis. 

6.  In  glucose-gelatine  no  bubbles  of  gas  are  formed  as  is  the 

case  with  the  B.  coli  communis  and  other  gas-forming 
bacteria. 

7.  Milk  is  not  coagulated  by  the  typhoid  bacillus. 

8.  In  broth  the  bacillus  causes  a  cloudiness  and  a  deposit,  but 

no  scum.  If  the  latter  occurs  it  is  almost  invariably  due 
to  a  contamination.  As  regards  the  many  different 
stocks  of  the  bacillus  with  which  I  have  from  time  to 
time  worked  I  have  never  yet  observed  a  pure  culture 
form  a  scum  in  broth. 

If  a  micro-organism  gives  all  the  above  characteristics, 
it  is  probably  the  typhoid  bacillus.  But  no  one  of  the 
individual  characteristics  is  of  itself  diagnostic ;  they 
must  be  taken  altogether.  The  final  test — Xo.  9  which 
follows — is,  however,  the  most  important,  and  it  was 
always  employed  in  the  investigation  when  necessary. 

9.  In  an  admixture  of  blood  serum  from  a  typhoid  patient 

with  a  broth  culture  of  the  bacillus  24  hours  old,  the 
bacilli  become  motionless  and  clump.  The  dilutions 
used  were  1  in  50  and  1  in  100.  This  test  was  supple- 
mented by  the  sedimentation  test,  the  dilution  being  also 
1  in  50  and  1  in  100.  These  dilutions  were  considered 
sufficient  in  the  conditions  under  which  the  investigation 
was  carried  out. 

It  is  well  to  insist  on  all  these  points,  especially  as  regards  the 
ffect  of  typhoid  blood  serum  on  the  suspected  bacillus,  since  by 
slying  merely  on  microscopical  appearances  and  the  cultural 
haracteristics  a  mistake  may  readily  l>e  made.  The  blood  serum 
Bed  in  the  testing  was  always  previously  tested  with  a  known 
^hoid  bacillus,  and  its  strength  estimated. 

ExpeiHment  /. — Mixed  Soils,  Unsterilizefi. 

This  experiment  was  a  continuation  of  that  described  at 
ige  315  of  the  last  Report  of  Medical  Officer  of  Local  Govem- 
ent  Board,  1897-98.  As  there  recorded  the  soil  when 
erilized,  served  as  an  excellent  medium  for  the  growth  of 
le  typhoid  bacillus.  A  detailed  description  was  not  given  of 
e  bacteria  occurring  in  the  soil ;  but  none  of  the  organismK 
•esent  resembled  the  typhoid  bacillus.  That  which  was  most 
imerous  in  some  respects  resembled  the  bacillus  coli  communis, 

that  it  was  fluorescent,  was  motile,  and  gave  a  brown  growth  on 
>tato  ;  but  it  only  slowly  coagulated  milk.  Subsequent  investi- 
ition  showed  it  was  not  the  bacillus  coli,  and  it  will  be  referred 
»  again  as  Chichester  I. 

8362  2  B 


App.  a  Xo.  3.       The  mass  of  earth,  6  inches  deep  and  6  Inches  in  diameter,  wu 

>ii  iheGrovih  ^^P^  ^^  ^^^  temperature  uf  an  outside  shed,  which  ranged  between  4*^ 

>rtii«  Typhoid  and  IG'  C.    After  inoculation  with  a  broth  culture  of  the  tji^oid 

Hilf:  brOr.      bacillus,  the  soil  was  tested  in  3  days  and  in  14  dars,  and  no 

(tdner  jUrtin.  typhoid   colonies  were  discovered;   but  after  50  days  (the  3rd 

f toting)  a  few  colonies  were  found  which  responded  to  all  the 

tt*8t8  of  the  typhoid  bacillus.    So  much  is  recorded  in  the  last 

Ue|>ort. 

Fourth  Testing^  after  287  day^^  under  the  same  conditions  — 
A  small  portion  of  the  soil  (about  1  gramme)  was  placed  in 
2lX)ec.  of  sterile  distilled  water,  and  kept  at  37^  C.  for  24 
hours.  Some  of  the  water  ^-as  then  brushed  over  the  sur- 
face of  3  agar  plates,  which  were  kept  in  the  incubator 
24  hours.  The  discrete  colonies  on  these  plates  were  sob- 
ject<:^I  to  an  extensive  examination  to  determine  whether 
any  were  those  of  the  typhoid  bacillus.  Some  of  these 
colonies  were  obviously  not  the  typhoid  bacillus  :  they  were 
those  of  B.  Hubtilis,  B.  arboreecens,  and  a  figure-making 
bacillus  like  protons  vulgaris.  Others  were  round  or  otbI, 
with  discrete  edges,  translucent^  and  more  or  less  fluorescent. 
Of  these  colonies,  which  were  ver}'  numerous,  4  groups  were 
selected  for  testing. 

Colony  a. — The  most  numerous  in  all  the  plates.  This 
proved  to  be  the  same  micro-organism  (Chichester  I.)  which 
was  found  preponderating  in  the  soil  before  inoculation  with 
the  typhoid  bacillus.  It  ^-as  grown  in  broth,  in  which  it 
caused  a  turbidity  and  a  sediment,  but  no  scum.  Micro- 
8Coj)icalIy  it  was  a  large,  thick,  very  motile  bacillus,  its  shape 
being  quite  unlike  any  variety  of  the  typhoid  bacillus.  On 
agar  it  uave  a  copious  tlesliy  growth  in  24  hours,  and  on 
l)otato  a  dirty  yellow  tleshy  mass  consisting  of  large  thick 
rods  containing  spores.  Milk  was  not  coagulated  by  it  in 
three  days,  and  it  did  not  liquefy  gelatine.  The  micro- 
KCoi)ical  appearances,  as  well  as  the  growth  on  agar  and  on 
potato,  determined  that  this  bacillus  was  not  the  typhoid 
bacillus,  although  it  somewhat  resembled  it  on  the  agar 
plate. 

Colonies  p. — These  colonies  rendered  the  broth  slightly 
turbid  ;  and  the  microbes  resembled  the  typhoid  biicilhis  in 
their  motility.  In  the  appearances  of  the  growth  on  agar, 
by  not  coagulating  milk,  and  by  not  liquefyinj^:  gelatine,  the 
microbes  also  resembled  that  bacillus.  ^  Micrascopically, 
however,  the  micro-organism  was  mainly  in  the  spirillum 
form. 

Colonlr.^  y, — These  were  pale  fluorescent  colonies  looking 
like  those  of  the  typhoid  bacillus;  microscopically  they 
consisted  of  long  and  short  rods,  and  showed  some  degree  of 
plasmolysis  like  the  typhoid  bacillus. 

They  were  cultivated  in  broth  and  then  brushed  over  agar 
plates.  On  these,  two  kinds  of  colonies  developed,  one  trans- 
lucent but  stippled  and  radiating,  which  proved  microscopically 
to  be  a  leptothrix  ;  the  others  like  ground  glass  and  fluorescent, 
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and  consisting  of  long  and  medium-sized  rods  with  threads,    app.  b.  Na  3. 
all  actively  motile.    The  latter  were  again  cultivated  in  broth  onthcOrowth 
and  showed  microscopically  the  appearances  just  described,  of  the  Typhoid 
The  micro-organism,  however,  was  not  the  typhoid  bacillos.  sc^i^fSy  Dr. 
It  agreed  with  the  typhoid  bacillus  in  giving  a  filmy  trans-  swney  Martin, 
parent  growth  on  potato,  in  not  coagulating  milk,  and  in  not 
liquefying  gelatine ;  but  the  growth  on  agar  after  24  hours 
was  more  copious  and  more  transparent  than  the  typhoid 
bacillus,  the  flagella  were  very  few  in   number,  and,  most 
important  of  all,  it  did  not  give  the  typhoid  serum  reaction  in 
a  dilution  of  1  in  100.      The   serum   used   was  active    in 
much  higher  dilutions  when  tested  with  a  known  typhoid 
bacillus. 

Colonies  5. — ^These  colonies  on  the  original  agar  plate  looked 
very  much  like  the  last.  They  were  cultivated  in  broth,  and 
this  was  brushed  over  agar  plates.  The  growth  was  pure,  and 
showed  microscopically  a  motile,  short  and  thick  bacillus. 
There  was  a  copious  growth  on  agar,  and  a  yellowish  growth 
on  potato  ;  milk  was  not  coagulated  and  gelatine  not  liquefied. 
The  bacillus  was  readily  distinguished  from  the  typhoid 
bacillus. 

Fifth  Testing  after  322  days. — It  was  thought  possible  that, 
in  the  presence  of  so  many  other  bacteria,  the  typhoid 
bacillus  might  not  in  24  hours  have  diffused  itself  in  the 
water  used  for  experiment  in  the  fourth  testing.  A  portion 
of  the  soil  was  therefore  now  incubated  for  24  hours  in  broth 
containing  0*05  per  cent,  phenol.  Two  drops  of  this  broth 
from  a  freshly  prepared  pipette  were  then  placed  in  about 
10  c.c.  of  sterile  broth  in  order  to  dilute  the  culture,  and  the 
mixture  was  then  brushed  over  the  surface  of  four  agar 
plates,  which  were  incubated  for  24  hours.  Some  of  the 
colonies  resembled  those  of  the  typhoid  bacillus,  but  micro- 
scopically, as  well  as  when  grown  in  broth  agar  and  potato, 
the  microbes  proved  not  to  be  the  typhoid  bacillus.  They 
formed  spores. 

Sixth  Testing  after  392  days, — Another  testing  was  per- 
formed to  ensure  that  no  mistake  had  been  made.  Some  of 
the  soil  was  placed  in  distilled  water  as  in  the  fourth  testing, 
and  eight  agar  plates  subsequently  made.  A  copious  ^»rowth 
of  mostly  discrete  colonies  appeared  in  all  the  plates.  For  the 
most  part,  however,  they  were  those  of  the  bacillus  previously 
mentioned  as  preponderating  in  the  natural  soil.  Four 
colonies  which  appeared  more  like  those  of  the  typhoid 
bacillus  were  examined ;  but  microscopically  they  were  readily 
distinguished  from  it,  three  of  the  colonies  consisting  of  thick 
oval  rods,  and  one  or'  a  very  minute  bacillus. 

this  experiment,  therefore,  after  inoculation  with  the  typhoid 
lus  of  a  natural  soil  containing  numerous  bacteria,  some  of 
•h  were  putrefactive,  the  bacillus  disappeared  after  50  days. 

was  a  soil  in  which  Tvhen  sterilized  the  typhoid  bacillus 
I  for  over  a  year  (at  the  last  testing).  The  few  colonies  of 
yphoid  bacillus  which  were  found  after  50  days  were  definite. 
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Lpp.B.No.3.   They  responded  to  all  the  teste  of  the  bacillus.    The  sernm  t^ 

DtheOrowth  ^^^  *^®  bacillus  is  the  final  and  most  important  test  to  beem- 

the  Typhoid  ployed,  and   it   might  be  objected  that  the  dilution  (1  in  10) 

m"byDr.      which  was  used  last  year  in  this  case  was  not  sufficiently  high  to 

dney  Martin  constitute  an  accurate  test  of  the  bacillus.    This  is  undoubtedly 

true.     But  the  observation  must  rest  as  it  stands  in  the  last 

report,  and,  considering  that  the  separated  bacillus  responded  to 

all  the  other  tests  of  the  typhoid  bacillus,  I  must  conclude  that 

the  two  or  three  colonies  which  were  investigated  were  those  of 

the  typhoid  bacillus.     Subsequently,  however,  the  bacillus  was 

not  obtainable  from  the  soil.    It  had  disappeared  entirely. 

Experiment  II. — Ghichestrer  Soily  Utistsri'Iized. 

Here  the  Chichester  soil  was  employed  which,  when  steri- 
lized, had  been  previously  frequently  used  for  the  testing  ot 
the  growth  of  the  typhoid  bacillus  (see  two  previous  Reports^ 
In  this  soil,  when  sterilized,  the  bacillus  will  live  for  a  loai 
period,  whether  at  a  uniform  temperature  of  37°  C,  at  the  tempers 
ture  of  the  laboratory  (13°-19°  C.),  or  at  the  temperature  of  a^ 
outside  shed  (4^-10°  C). 

In  this  experiment,  the  finely  divided  unsterilized  soil  was  places 
in  an  Erlenmeyer  flask  to  the  depth  of  about  I  inch,  and  water  w3 
added  to  make  it  very  moist.  A  whole  broth  tube  (about  10  cc- 
of  a  recent  culture  of  the  typhoid  bacillus  was  added  to  the  flasli 
which  was  then  placed  in  the  incubator.  This  addition  rathe 
flooded  the  soil,  so  the  india-rubber  cap  of  the  flask  was  remove^ 
to  allow  the  excess  of  liquid  to  evaporate. 

First  Testing. — The  first  testing  was  some  two  days  aft^ 
adding  the  typhoid  bacillus  culture,  and  before  the  excess  c 
liquid  in  the  flask  had  evaporated. 

This  testing  was  done  as  follows  :  A  small  portion  of  tti 
soil  was  incubated  in  a  broth  tube  for  24  hours.  At  the  er» 
of  that  time  the  broth  was  very  turbid,  and  a  slight  scumhai 
formed  on  its  surface.  The  culture  was  shaken  up  and 
small  pipetteful  removed  and  put  into  about  10  cc.  of  steri  1 
broth.  Without  incubating,  this  diluted  culture  was  used  fc 
brushing  over  the  surface  of  four  agar  plates,  the  same  bru9 
without  recharging  being  used  for  all  the  plates.  The  plat^ 
having  been  incubated  for  about  48  hours,  two  of  them  we:i 
found  to  contain  confluent  colonies  of  various  bacteria,  be 
in  the  other  two  plates  the  colonies  were  discrete  and  readil 
isolated. 

Of  these  discrete  colonies  several  groups  were  somewh^ 
fluorescent  and  translucent,  oval  or  round,  with  margins  nc 
fringed.  Four  of  these  groups  were  further  examined.  jL 
the  other  colonies  on  the  plates  were  quite  unlike  those  a 
the  typhoid  bacillus. 

Examination  of  the /our  groups  of  coloyiies. 

Cohmy  a. — Actively   motile,   showing  on    staining    sho : 
oval  bacilli  with  plasmolysis.     Cultivated  in  broth  24  hour- 
and,  after  dilution  in  sterile  broth,  brushed  over  an  agar  plat 
Pure  growth    obtained  of    fluorescent   colonies,  which  cp 
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growing  in  a  gelatine  plate  gave  a  pure  growth  in  colonies  aff.  b.No.1 
with  a  *fringed  edge^  readily  distinguished  under  the  micro-  ^^ theOrowth 
scope  from  those  of  the  typhoid  bacillus.  or  the  Typhoid 

Bacillus  in 
Soil  *  hv  Oi* 

Colony  p. — This    consisted    also    of    an    actiyely    motile  Sidney  Martiii, 
bacillus,  as  long  and  short  rods,  superficially  like  the  typhoid 
bacillus.     But  after  growing  it  in  broth,  and  making  agar  and 
gelatine  plates  as  with  colony  a,  it  was  readily  distinguished 
from  the  typhoid  bacillus. 

Cohmy  y  was  proved  by  the  same  method  of  examination 
to  be  a  mixture  of  colonies  a  and  /3. 

Colony  8  gave  a  pure  growth  by  the  same  methods,  and 
with  all  the  characteristics  of  colony  a. 

Uolony  a  consisted  of  the  micro-organisms  which  will  be  here- 
&T  referred  to  in  this  report  as  Chichester  I. 

Second  Testing^  8  days  after  adding  the  typhoid  bacillus. — 
At  this  time  the  excess  of  water  had  evaporated,  leaving  no 
liquid  on  the  surface  of  the  soil,  which  was  just  moist 
throughout.  A  portion  of  the  soil  was  placed  in  200  cc. 
sterile  distilled  water  and  incubated  24  hours.  A  sample  of 
this  water  was]then  J:)rushed  over  the  surface  of  four  agar 
plates,  one  gelatine  (stab)  plate  being  also  made.  Several 
colonies  grew  in  the  gelatine  plate,  only  one  of  which,  for 
the  reason  that  it  resembled  that  of  the  typhoid  bacillus,  was 
examined :  it  was  found  to  consist  of  a  short  oval  bacillus, 
quite  unlike  any  form  of  the  typhoid  bacillus.  The  agar 
plates  were  kept  at  37*^  C.  for  24  hours,  and  ut  22°  C.  for  two 
days  longer.  There  was  a  copious  growth  on  each  plate, 
chiefly  of  discrete  colonies,  most  of  which  were  readily  re- 
cognised as  bacteria  originally  present  in  the  soil.  Four 
colonies  were  investigated  specially,  as  the  only  ones  which 
resembled  colonies  of  the  typhoid  bacillus.  Colonies  o,  j8,  y 
consisted  of  one  and  the  same  micro-organism.  Colony  8 
was  very  fluorescent  and  corresponded  to  the  micro-organism 
of  the  original  soil  called  Chichester  I. 

Colonies  a,  p,  y  consisted  of  rather  short  stout  bacilli, 
showing  plasmolysis :  the  bacillus  was  slightly  motile,  and 
there  were  no  long  rods  or  threads  observed.  The  three 
colonies  were  each  grown  in  broth,  samples  of  which  wore 
brushed  over  agar  plates ;  when  they  were  seen  as  growing  ' 

in  translucent,  slightly  fluorescent  colonies,  consisting  of  the 
same  short  and  stout  bacillus  observed  in  the  original  agar 
plate.    Sub-cultures  were  made  as  follows  : — 

Agar:  Pure  growth  :  microscopically,  short  stout  bacilli. 

Glucose  gelatine  (shake)  :  Growth  on  surface  only ;  unlike 
the  typhoid  bacillus  :  no  gas  formed. 

Potato :  No  obvious  growth  in  six  days. 
Milk :  Not  coagulated  in  six  days. 


\ 


390 
.JLff.  b.  No.  8.  Broth :  Turbid,  with  a  scum  :  microscopically,  short  stoD 

Onthe^wth  bacillus. 

•0f  the  Typhoid 

SSS*"bJ  Dr.  The  typhoid  bacillus  waa  therefore  not  recovered  from  the  Boi 

iidney  Murtin.  on  this  second  testing  after  eight  days  at  37*^  C. 

Thh^d  Tesiinf/y  after  34  dat/s. — A  portion  of  the  soil  wa 
incubated  in  200  cc.  of  sterile  water  for  24  hours :  sample 
of  the  water  were  then  brushed  over  the  surfetce  of  six  aga 
))late8,  which  were  incubated  for  24  hours.  Numerous  colonic 
developed  in  each  plate,  but  a  careful  examination  under  tli 
microscope  revealed  only  one  colony  out  of  the  six  plat< 
which  at  all  resembled  the  typhoid  bacillus.  Microscopicall 
this  colony  consisted  of  short  thick  rods,  readily  distingnishe 
from  the  typhoid  bacillus. 

Remarks. — In  this  experiment  (II.)  the  conditions  might  haT 
been  considered  favourable  to  the  growth  of  the  typhoid  bacilli] 
in  soil.  The  soil  itself  was  favourable,  inasmuch  as  the  bacillu 
will  grow  in  it  when  it  is  sterilized.  The  10  cc.  of  broth  whic 
had  been  added  to  the  soil  improved  the  soil  as  a  cultivatin, 
medium.  The  temperature,  37°  C,  is  one  highly  favourable  t 
the  growth  of  the  bacillus.  Yet,  even  under  these  conditions,  th 
bacillus  could  not  be  obtained  from  the  soil  as  early  as  tw 
days  after  it  had  been  added.  It  was  this  experiment  whic! 
directly  suggested  an  investigation  of  the  effect  of  particula 
bacteria  present  in  the  soil  on  the  growth  and  vitality  of  th 
typhoid  bacillus  ;  a  subject  dealt  with  later  in  this  Report. 

Expervneni  IIL — Chichester  Soil,  Unsterilized, 

Thin  experiment  wuh  made  with  the  same  soil  as  the  last.  Th 
soil  to  the  depth  of  about  2^  inches  was  placed  in  a  sterile  beake 
about  4  inches  in  diameter,  and  water  added  until  it  was  mois 
throughout.  The  beaker  was  then  placed  in  the  incubator  for  fli 
days  before  the  typhoid  bacillus  was  added  to  the  soil  containe 
iTi  it.  At  this  temperature  the  number  of  micro-organisms  pn 
sent  in  the  soil  greatly  increased.  Thus,  before  the  moist  so 
was  incubated,  a  small  portion  had  been  added  to  200  cc.  c 
water  and  incubated  for  24  hours;  samples  of  the  water  bein 
then  brushed  over  four  agar  plates.  As  a  result  only  a  few  colonic 
developed  of  three  or  four  micro-organisms.  After  24  hours'  ii 
cubation  of  the  moist  soil,  however,  an  enormous  number  < 
colonies  developed  when  the  soil  was  tested  in  the  same  way.  ^. 
before  stated,  {iter  six  days'  incubation  of  the  moist  soil  (wat< 
being  added  from  time  to  time  to  keep  it  moist),  two  broth  tub 
of  a  pure  culture  of  the  typhoid  bacillus  were  added  to  tl 
soil  and  well  stirred  up  with  a  sterile  glass  rod.  One  broi 
tube  contained  a  culture  24  hours  old,  the  other  a  cultu 
10  days  old. 

First  Testing^  livo  days  after  adding  the  typhoid  bacillus,' 
A  small  portion  of  soil  in  200  cc.  water,  incubated  for  1 
hours,  and  samples  then  brushed  over  the  surface  of  fo 
:jigar  plates.     These  plates  were  incubated  24  hours.     The 


391 

was  a  copious  growth  of  micro-organisms  in  all  the  plates,  app.  b.  k< 
mostly  of  discrete  colonies.  On  examination,  however,  they  onth^^ro 
consisted  chiefly  of  the  bacteria  originally  contained  in  the  oftheTypi 
soil,  which  are  named  provisionally  Chichester  I.,  II.,  III.,  sSn^J'Sy  O: 
IV.,  V.  No  colonies  like  those  of  the  typhoid  bacillus  were  Sidney  Ma; 
seen.  Three  of  the  fluorescent  colonies  were  examined 
microscopically  and  by  cultivation  in  broth:  they  showed 
the  characteristics  of  Chichester  I.  and  II. 

Second  Testing ^  in  four  days — A  larger  quantity  of  the 
soil  than  in  the  first  testing  was  added  to  200  cc.  of  water, 
and  incubated.  Four  agar  plates  made  in  the  way  previously 
described.  Copious  growth  was  observed  in  each  plate,  the 
colonies  consisting  chiefly  of  Chichester  I. ;  others  were 
Chichester  II.,  IV.,  and  V.  None  of  the  colonies  were  like 
those  of  the  typhoid  bacillus,  and  those  that  were  examined 
microscopically  turned  out  to  be  Chichester  I.  All  the  plates 
had  a  marked  putrefactive  odour. 

Third  Testing^  in  13  days, — A  small  portion  of  the 
soil  was  incubated  in  0*05  per  cent,  phenol  broth  for  24 
hours.  A  copious  growth  took  place.  One  or  two  drops  of 
the  culture  were  diluted  with  about  10  cc.  of  sterile  broth,  and 
this  was  brushed  over  four  agar  plates.  A  copious  growth 
occurred  on  each  plate.  The  colonies  consisted  chiefly  of 
Chichester  I.,  II.,  III. ;  some  were  of  Chichester  V.  A 
few  colonies  were  examined,  as  they  were  doubtful.  One 
turned  out  to  be  Chichester  I.  Another  colony  showed 
microscopically  motile  rods,  rather  larger  than  the  typhoid 
bacillus.  Cultivated  in  broth,  this  bacillus  caused  a  turbidity 
and  a  deposit,  but  no  scum.  It  was,  however,  not  the 
typhoid  bacillus,  as  it  gave  a  very  copious  and  fleshy  growth 
on  agar,  a  copious  and  dirty-looking  growth  on  potato,  and  it 
coagulated  milk. 

Remarks, — The  experiment  was  not  continued  further.  It  con- 
firmed Experiments  Land  II.,  inshowin^r  that  the  typhoid  bacillus 
when  added  to  the  particular  unsterilized  soil,  even  in  large  quan- 
tities, could  not  be  recovered  from  the  soil,  even  on  repeated 
testings.    It  had  apparently  died  out. 


Experiment  IV. — University  College  Soil^  Unsterilized. 

The  soil  used  in  this  experiment  had  not  been  previously  sub- 
jected to  investigation.  It  was  a  garden  soil,  obtained  f '•om  the 
front  of  University  College,  London. 

« 

Bacteria  present  in  the  soil. — A  small  portion  of  the  soil 
was  placed  in  200  cc.  of  water  and  incubated  for  24  hours ; 
four  agar  plates  being  then  brushed  with  the  water.  Six 
different  aerobic  bacteria  were  then  isolated  and  their  character- 
istics studied.  None  of  them  were  the  typhoid  bacillus  or 
ths   bacillus  coli  communis.     These  micro-organisms  will,  for 


«L  ..a>L 


in  the  Bapcrt^  be 
L    ThHr  character- 


=     -    3 


-=■       i^ 


3 


~    =    =  5   3 


r       i  £ 


2t  =  5t    -^ 


^■=5. 


■ 

8 


J 

2 

0 


3 

8 

3 

3 

to 

J 
3 

to 
k 


t       -=: 


a  — 


3  - 


^  » 


*-?    li     1 


■mi 


9 

^ 

^ 


—.       -    -"V 


5£        3r-T     ^5 

X 


ii§    ?5.      t      4 


'^        -i        « 

i  *  5     ^ 


3  _  E.      3 


5-  "a 


%    3 


i«     «:; 


4 


^93 

Growth  oftlie  typhoid  hadlliis  in  University  College  soil,  steri-  App.B.ilo.i 
lized, — It  was  considered  advisable  to  test  whether  the  bacillus  ontheOrowti 
would  grow  in  this  soil  after  the  soil  had  been  sterilized,  before  of  the  Typhoii 
using  sach  soil  for  experiment  in  its  natural  state.  aSn^^^by  Dr. 

A  small  amount  of  soil  in  an  Erlenmeyer  flask  was  moistened  Sidney  Martii 
with  water  and  sterilized,  the  completeness  of  the  sterility  being 
afterwards  tested.  It  was  then  inoculated  with  about  ten  drops  of 
a  broth  culture  of  the  typhoid  baoillus  four  days'  old.  It  was 
tested  in  29  days  by  placing  a  small  portion  of  the  soil  in  a 
sterile  broth  tube,  which  was  incubated  for  24  hours.  The  broth 
became  turbid,  and  no  scrim  formed.  It  was  stroked  with  a  needle 
over  the  surface  of  an  agar  plate  and  a  pure  and  copious  growth 
of  the  typhoid  bacillus  was  obtained. 

ExpejHment  with  the  unsteriUzed  University  College  soil  at  the 
temperature  of  the  laboratory  (13°-I9°  C.)  : — The  sterilized  soil 
having  been  thus  shown  to  be  favourable  to  the  growth  of  the 
typhoid  bacillus,  the  experiment  with  the  natural  (unsterilized) 
Boil  was  proceeded  with. 

The  soil  was  placed  in  an  Erlenmeyer  flask  to  the  depth  of 
about  one  inch  and  moistened  throughout  with  water.  It  was 
inoculated  in  the  centre  with  five  drops  of  a  broch  culture  of  the 
typhoid  bacillus  24  hours  old. 

First  Testing^  seven  days  after  adding  tlie  typhoid  bacillus. — 
A  portion  of  the  soil  added  to  200  c.c.  water,  and  six  agar 
plates  made  in  the  manner  previously  described.  All  the 
bacteria  originally  found  in  the  soil  were  present.  Some  of 
the  colonies  were  specially  examined,  as  they  appeared 
doubtful ;  they  were  round,  translucent,  and  slightly  fluo- 
rescent. 

Colonies  a,  p,  y  were  actively  motile  rods  which  formed  a 
scum  in  broth ;  two  gave  a  reddish  growth  on  potato. 
Microscopically,  they  were  readily  distinguished  from  the 
typhoid  bacillus. 

Colony  8  showed  large  bacilli  with  transverse  markings, 
quite  unlike  the  typhoid  bacillus.  Colony  c  gave  a  scum  in 
broth. 

Colonies  f,  ^,  0  were  those  of  a  very  small  boat-shaped 
bacillus. 

Eight  colonies,  therefore,  which  were  considered  as  slightly 
like  those  of  the  typhoid  bacillus  when  specially  examined, 
were  found  not  to  be  of  that  species. 

Second  Testing^  20  days  after  inoculation  : — The  testing 
was  done  as  before,  except  that  10  c.c.  of  sterile  broth  were 
added  to  the  200  c.c.  of  water  to  make  a  better  culture 
medium  for  the  bacteria. 

Seven  gelatine  plates  were  made,  but  they  were  all  liquified 
and  useless  for  investigation  in  three  days. 

Eight  agar  plates  were  made.  Six  of  these  showed  no 
colonies  like  those  of  the  typhoid  bacillus  ;  the  colonies  ap- 
pearing were  mainly  those  of  the  bacteria  numbered  II., 
III.,  IV.,  V.  Only  five  colonies  looked  anything  like  those 
of  the  typhoid  bacillus,  but  when  tested  microscopically 
they  all  consisted  of  large  oval  bacilli  with  transverse 
markings. 


3d4 

App.  B.  No.  3.        lienuirks, — This  experiment,  like  thobe  preceding  (I.  II.  Ill), 

ontheOrowth  i^  negative ;  in  the  fact  that  the  typhoid  bacillus  aSter  addition 

grtoe Typhoid  to  the  natural  soil  was  not  in  any  case  recovered.     It  seemed  to 

Soil ;  by  Dr.  have  disappeared. 

Sidney  Martin. 

Experiment  V. — Nursery-garden  Soily  Unsterilvsed, 

The  soil  used  in  this  experimentation  had  not  previously  been 
subjected  to  investigation.  It  was  a  garden  soil  (leafy  mould) 
obtained  from  a  nursery  garden.  It  was  difficult  to  dry  and 
absorbed  a  large  quantity  of  water.  By  the  methods  previously 
described  a  large  number  of  bacteria  were  isolated  from  this  soil : 
bacillus  subtilis,  sarcina  lutea,  and  one  resembling  bacillus  Zopfii, 
as  well  as  others  not  identified. 

Soil  to  the  depth  of  about  one  inch  was  placed  in  an  Erlenmeyer 
flask,  and,  after  moistening  with  water,  was  inoculated  in  the  centre 
with  2-3  c.c,  of  a  broth  culture  of  the  typhoid  bacillus  24  hours 
old.  The  flask  was  placed  in  the  incubator  at  37°C.  for  24  hours, 
when  the  first  testing  was  performed  ;  afterwards  it  was  kept  at 
the  temperature  of  the  laboratory  (13°-19°C.). 

First  Testing,  after  24  hmrs  at  ZVC.—A.  loopfnl  of  the 
soil  incubated  for  24  hours  in  200  c.c.  of  water,  and  samples 
of  the  water  then  brushed  over  six  agar  plates. 

Numerous  colonies  developed,  among  which  those  of  the 
typhoid  bacillus  were  readily  recognised  and  isolated.  These 
colonies  were  subjected  to  the  following  tests  : — 

1.  Microscopically,  the  bacilli  were  long  and  short  rods, 

actively  motile,  and  showing  numerous  flagella  by 
appropriate  staining  (van  Ermenghen). 

2.  The  growth  on  agar  slope  was  translucent. 

3.  Milk  was  not  coagulated. 

4.  No  gas  was  formed  in  glucose-gelatine  (shake). 

5.  Gelatine  was  not  liquefied. 

G.  In  broth  there  was  a  uniform  turbidity,  but  no  scum. 
No  indol  was  formed. 

7.  On  potato  there  was  a  light  yellowish  brown  growth. 

8.  Tested  with  typhoid  blood  serum  (which  caused  marked 

clumping  with  known  typhoid  bacilli  in  dilutions  of 
1  :  100)  broth  cultures  showed  rapid  and  marked 
clumping  with  dilutions  of  1 :  150  and  1  :  100. 

The  colonies  were  therefore  those  of  the  typhoid  bacillus' 
giving  all  the  characteristic  reactions  of  that  bacterium,  in- 
cluding the  serum  test.  These  colonies  of  the  typhoid  bacillus 
were  not  so  numerous  as  those  of  another  micro-organism 
which  somewhat  closely  resembled  it  on  the  agar  plate.  This 
resemblance  was  well  marked  when  the  colonies  were  young, 
but  as  they  grew  these  other  colonies  developed  a  transparent 
and  somewhat  scalloped  fringe,  which  the  typhoid  bacillus 
colony  never  does  on  the  agar  plate.  An  investigation  of 
these  colonies  showed  further  cultural  resemblance  to  the 
typhoid  bacillus,  and  indicated  how  easily  a  mistake  in  the 
diagnosis  of  the  typhoid  bacillus  may  be   made  unless  all 
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the  tests  ar«  applied.  Thus  the  growth  of  this  particular  app.b.Ko 
bacillus  on  agar,  in  milk,  in  glucose-gelatine,  on  gelatine,  in  bntheOroi 
broth  and  on  a  potato  was  exactly  like  that  of  the  typhoid  oft^Typi] 
bacillus  ;  but  although  motile,  the  b'icillus  had  as  a  rule  only  s^ ;  by  Di 
one  terminal  flagellum,  and  did  not  give  the  characteristic  swneyMai 
serum  reaction  in  dilutions  of  1  :  50  and  1 :  100,  although  the 
preparation  was  watched  for  1^  hours. 

Second  Testiruj^  14  days  after  adding  the  typhoid  bfMffffs, 
the  flask  being  kept  at  temperature  of  laboratory  (13**-19°C.). 
By  the  same  method  as  before  six  agar  plates  were  made. 
Most  of  the  colonies  when  young  were  practically  indis- 
tinguishable from  those  of  the  typhoid  bacillus  ;  but  as  they 
grew  they  developed  a  transparent  fringe  which  was  distinc- 
tive. Six  or  seven  of  these  colonies  were  specially  investi- 
gated, and  they  all  turned  out  to  be  the  same  organism,  and 
not  the  typhoid  bacillus.  It  was  an  active,  short  bacillus, 
not  staining  by  Gram's  method  ;  it  gave  a  translucent  growth 
in  agar,  a  cloudiness  in  broth,  in  which  no  indol  formed  ;  it 
did  not  cogaglate  milk  or  liquefy  gelatine  ;  nor  did  it  form 
any  gas  in  glucose-gelatine  ;  on  potato  it  formed  a  light  yel- 
lowish-brown growth.  So  far  the  cultural  characteristics 
were  like  those  of  the  typhoid  bacillus ;  but  it  did  not  give 
the  serum  reaction  in  dilutions  of  1  in  50  and  1  in  100,  nor 
was  its  growth  on  gelatine  plates  like  that  of  the  typhoid 
liacillus.  It  was  identical  with  the  bacillus  found  at  the  first 
testing. 

Third  Testing^  after  51  days  at  the  temperature  of 
the  Laboratory, — Six  agar  plates  being  made  by  the  same 
method  as  before,  numerous  colonies  developed  in  each 
plate,  mostly  the  fringed  translucent  colonies  previously 
described.  Six  colonies  were  examined  in  detail  as  doubtful. 
Of  these  five  were  readily  distinguished  microscopically  from 
the  typhoid  bacillus :  one  colony  consisting  of  long  oval 
bacilli  with  transverse  markings ;  three  colonies  consisting 
of  short  oval  bacilli  with  transverse  markings,  and  in  many 
cases  showing  bi-polar  staining  with  fuchsin  ;  the  fifth  colony 
consisted  of  short  oval  bacilli  uniformly  stained  by  fuchsin. 
The  sixth  colony  showed  long  and  short  rods  with 
plasmolysis.  It  agreed  with  the  typhoid  bacillus  in  forming 
no  indol  in  broth  and  no  gas  in  glucose-gelatine  ;  but  it 
was  not  the  typhoid  bacillus,  as  it  formed  a  fleshy  scum  in 
broth  and  a  gelatinous  growth  on  agar. 

Remarks, — In  this  nursery-garden  soil,  therefore,  the  typhoid 
bacillus  was  found  24  hours  after  it  had  been  added,  but  not  at 
the  end  of  14  days,  nor  51  days  afterwards,  in  spite  of  most 
careful  searching.     It  had  apparently  disappeared. 

In  these  several  Experiments,  I.-V.,  the  cultures  of  the  typhoid 
bacillus  which  were  employed  were  not  tested  as  regards  their 
virulence.  They  were  made  from  the  laboratory  stock,  and  had 
been  obtained  about  nine  months  previously  from  a  case  of 
typhoid  fever.  At  that  time  their  virulence  had  been  artificially 
augmented  by  passage  through  guinea-pigs,  but  it  had  diminished 
very  greatly  by  the  time  the  cultures  were  added  to  the  soil. 


AfF.B.Ko.a.  TTpon  the  whole  the  cxperimentB  here  recorded  muat  be  iwd 
rODth^G^wih  si'iered  nither  as  indicatiug  the  line  of  invent igiili on  iluvtfl 
*ttbeTyphoid  ueceaaarj  than  as  jaatifying  anr  definite  conclusion.  It  will  |fl 
bC  Dr.  important  to  observe  the  fate  ot  virulent  L-nlturea  of  the  baeilM 
y  BUrtiD,  JQ  nusterilized  eoil  and  eBpedally  in  soil  esposed  to  nainral  coM 
ditione.  Experiments  in  this  sense  have  been  commenced,  bfl 
the  reanltt)  obtained  up  to  the  present  have  been  negative.  ■ 
was  thought  at  first  that  it  would  be  of  ^eat  advantage  to  S 
these  further  expi>rimeiite  by  udding  the  typhoid  bacillns  to  ^fl 
soil  in  a  gitn.len  ;  but  it  wite  found  impossible  to  obtain  a  plot  fl 
ground  within  a  reasonable  distance  for  experimental  pnrpoaMJ 
Accordingly  an  oblong  iron  box  7  feet  long  by  3  feet  deep  s^ 
2i  feet  wide  was  devised,  which  had  perforated  sides  and  waa 
jacketed  to  receive  the  drainage  of  the  soil.  Sand,  to  the  depth 
of  about  6  inches,  was  placed  at  the  bottom  of  the  box  and 
ordinary  garden  earth  to  the  depth  of  2  feet  above  the  Band.  Aft^f 
an  investigation  of  the  bacteria  present  in  the  soil,  this 
inoculated  along  a  marked  line  with  the  typhoid  bacilloa 
has  been  said,  the  results  obtained  are  not  sufficiently  advai 
to  he  recorded  in  this  report. 

The  contrast  between  the  restilt*  obtained  by  a  study  of  the 
growth  of  the  typhoid  bucillns  ia  sterilized  ami  in  unst^rilized 
soil  is  marked.  In  experiments  I.-V.,  newly  recoitled  in  this 
report,  only  once  was  the  bacillus  re^jained  from  soil  to  which  it 
had  been  added,  and  that  waa  not  later  than  2-1  hours  after  the 
addition.  For  the  rest,  whether  the  soil  was  kept  at  the  tem- 
perature of  an  out-side  shed,  at  the  temperature  of  the  laborato) 
or  at  a  nnifonu  temperature  of  37°  C,  the  bacillus  had  apjiarenf 
disappeared.  This  result  could  not  have  been  due  to  the  metbi 
employed  for  its  detection :  the  same  methods  had  been  si 
cessful  for  its  detection  in  the  case  of  sterilized  soil,  and 
single  instance  in  which  it  was  obtained  from  nnsterilized  soil, 
its  presence  was  readily  recognized.  Moreover,  in  the  same  soils, 
when  sterilized,  the  bacillus  had  been  found  to  live  and  grow  fi 
long  periods.  It  follows  then,  that  the  bacteria  natundly  prt 
in  the  soil  contributed  that  other  element  which  waa  inimical 
the  bacillus. 

It  waa  therefore  considered  advisable  to  determine  what 
the  effect  of  each  individual  bacterium  of  the  soil  on  the  typh» 
bacillas  when  the  two  micro-organisms  were  inocnlaled  (1)  ii 
a  liquid  medium  in  which  they  could  both  grow  ;  and  (J)  ii 
the   sterilized    soil   from    which   the   soil   bacterium   had   I 
obtained.     The   results  obtained   occupy  the  remainder  of 
report. 

iNVSaTIGATIOX  OF   THE    GROWTH  OP  THE  TYPHOID    BACILLUS 
IN  THB  PRBSBNOB  OF   I'ARTICULAR   SOIL  ORGANISMS. 

In  this  investigation  the  object  of  research  was  to  ascertain 
behaviour  and  growth  of  typhoid  bacillus  in  various  media 
at  differing  temperatures  in  presence  of  one  or  more  organii 
found  naturally  present  in  soil.  For  this  purpose  pure  culti' 
tions  of  ii  number  of  soil  organisms  were  prepared.  Most  of  I 
experiments  were  performed  with  bacteria  isolated  from  Chi- 
chester soil,  a  soil  which  had  been  used  fur  eEirller  work  ;  the 
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minority  were  with  organisms  isolated  from  soil  removed  from    app.  r  n 
the  front  of  University  College,  London  (see  Exp.  IV.).  ontheOrc 

The  organisms  were  obtained  in  pure  culture,  but  no  attempt  of  the  Typ 
at  naming  them  was  made.    They  will  be  indicated  in  the  fol-  soU;byD 
lowing  report  as  Chich.  1,  Chich.  2,  U.C.L.  1,  etc.    The  culture  Sidney  Ma 
media  of  experiment  were  a  flask  containing  20<)  cc.  of  sterile 
distilled  water  and  about  10  cc.  of  ordingiry  peptone  broth  ;  and 
sterilized   soil, — the  soil  used  in  each  instance  being  that  from 
which   the   particular    soil    bacillus    of    experiment    had    been 
isolated. 

The  temperature  at  which  the  experiments  were  performed  was 
either  that  of  the  37°  C.  incubator,  the  temperature  of  an  outside 
shed  (3°-14°  C),  or,  in  a  few  cases,  the  temperature  of  the  labora- 
tory (13°-19°  C). 

The  general  method  of  investigation  consisted  in  inoculating 
the  above  different  media  with  a  definite  quantity  of  a  pure 
broth  culture  of  one  of  the  soil  organisms,  and  at  the  same 
time  with  an  equal  quantity  of  pure  broth  culture  of  the  typhoid 
bacillus  ;  both  cultures  being  of  the  same  age. 

The  mixture  was  grown  under  the  conditions  mentioned  under 
each  experiment,  and  later,  at  stated  intervals,  the  relative  pro- 
portion of  the  two  sorts  of  bacteria  present  was  investigated. 

This  was  done  in  the  case  of  the  fluid  medium  by  brushing  two 
or  more  agar  plates  with  a  sterile  brush  dipped  into  the  nutrient 
fluid.  Surface  colonies,  generally  discrete,  were  obtained,  and 
from  these  plates  the  relative  proportion  of  each  organism  present 
could  be  ascertain^.^ 

In  the  case  of  the  soil  medium,  a  small  portion  of  the  soil 
-was  added  to  sterilized  water  or  to  sterilized  water  and  broth, 
and  incubated  for  24  hours  at  37°  C.  Samples  were  brushed 
over  agar  plates  and  examined  in  the  same  way  as  for  fluid 
media. 

Series  A.— Typhoid  Bacillus  and  Chichester  I. 

In  this  series  of  experiments  the  micro-organisms  used  consisted 
of  laboratory  cultures  of  the  typhoid  bacillus  and  of  Chich.  1. 

Chich.  1  is  a  short,  almost  oval,  bacillus,  which  grows  readily 
on  the  ordinary  media.  On  agar  slope  it  forms  a  moist  trans- 
lucent fluorescent  or  rather  opalescent  growth.  In  broth  it 
produces  a  deposit,  but  no  scum  on  the  surface.  In  glucose- 
gelatine-shake  culture  it  produces  no  gas  nor  does  it  liquefy  the 
gelatine  even  after  a  week.  In  this  medium  the  growth  is 
almost  all  on  the  surface.  The  plates  on  which  it  is  growing 
have  a  strong  putrefactive  odour.  It  produces  no  indol  in  24 
or  48  hours,  but  gives  rise  to  a  slight  reaction  in  indol  old  broth 
cultures. 

The  colonies  on  agar  plates  are  circular  or  nearly  circular. 
They  are  rather  opaque,  being  darker  in  the  centre.  In  most 
cases  the  margin  is  quite  smooth.  Their  most  obvious  character- 
ifitic  is  their  marked  fluorescence. 

Expei'iment  No,  1. — Liquid  Medium  at  37°  C. 

A  flask  containing  200  cc.  sterile  distilled  water  and  10  cc.  broth, 
-was  inoculated  with  a  loopf  ul  of  broth  culture  of  Chich.  1  and  with 
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App.  B.No.3.    a  loopful  of  broth  cnltnre  of  the  typhoid  bacillas.    It  wjis  placed 
^nth^rowth   in  the  incubator  at  IM""  (\ 

}t  the  Typhoid 

Bacillus  in  First  Examination. — After  24  himrs.     Brushed   over  four 

3?£iey\iariin,  plates  (agar).     Plates  incubated  at  37°,  and  examined  after 

two  days.  Copious  growtii  on  all  four  plates.  All  have  a 
strong  putrefactive  smell.  The  colonies  of  typhoid  bacillus 
and  of  Chich.  1  are  reatlily  recognised  and  distinguished 
from  one  another. 

Microscopic  preparations  made  from  each  and  stained  by 
carbol  fuchsin  show  for  the  former  the  typical  characters  of 
the'  typhoid  bacillus,  and  oval  or  very  short  bacilli  in  the 
case  of  the  latter. 

The  typhoid  bacillus  colonies  are  as  numerous  as  those  of 
Chich.  1. 

Second  Examination. — A/fer  rigJU  days.  Brushed  over  three 
])lates.  Incubated  and  examined  as  before.  No  colonies  of 
the  typhoid  bacillus  could  be  seen  even  after  the  most 
careful  micr6scopical  examination  of  the  plates  under  a  low 
])Ower.  Four  different  colonies,  the  appearances  of  which 
were  not  quite  typical  of  Chich.  1,  were  sub-cultured  on 
agar  ;  but  culturally  and  microscopically  they  proved  to  be 
that  organism.  All  the  colonies  present  were  colonies  of 
Chich.  1. 

Experiment  No.  2. — Rfjjetttimi  of  E,i^penment  I, 

This  experiment  was  really  a  repetition  and  control  of  Experi- 
ment 1 .  A  flask  containing  200  c.c.  sterile  distilled  w^ater  and 
10  c.c.  broth,  was  inoculated  with  ]-c.c.  of  a  24  hours'  broth  culture 
of  Chich.  l,and  with  ]  c.c.  of  a  24  hours'  broth  culture  of  the 
ty))hoid  bacillus.     The  flask  was  incubated  at  ;^7^  C 

First  Examination. — Aftrr  24  Itourfi,  I^rushed  over  two 
agar  plates.  Plates  incubated  at  37°  C.  and  examined  after 
24  houi^s.  Copious  growth  on  both  plates,  of  which  the  great 
majority  are  colonies  of  Chich.  1.  Also  many  typhoid  bacillus 
colonies. 

Second  Examination. — After  sir  dm/s.  Needled*  over  three 
plates. 

Well-marked  growth  on  all  three  plates  after  24  hours'  incuba- 
tion. No  colonies  of  typhoid  bacillus  to  be  found  after  careful 
search  and  sub-culture  of  any  doubtful  colonies.  All  Chich.  1 
colonies :  after  six  days,  only  r^hich.  1  survived. 

Kxperi)yient  No,  3. — Liquid  Mrdiinn  at  4°-12*'  C, 

The  conditions  of  the  experiment  were  exactly  the  same  as  for 
Experiment  1,  except  that  the  flask  was  kept  in  an  outside  shed. 


•  Brushing  it  was  thoiij^ht  mijrht  give  rise  to  an  excessive  number  of  colonies 
and  that  discrete  colonies  would  not  be  obtained  :  so  instead  of  a  brush  a 
platinum  needle  bent  at  a  right  angle  about  one-fifth  of  an  inch  from  the  end 
was  used.  This  was  used  in  the  same  way  as  a  sterile  brush.  For  such  a 
method  of  distributing  the  colonies  over  the  plat-e  the  ;  omprehensive  won\ 
'•  needled  "  i»  used  here  and  elsewhe'e. 
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The  temperature  of  the  flhed  durinjar  the  eight  davs  the  experiment  app.  b.  n 
lasted  was  4°-?''  C.  for  the  first  24  hours,  7^-12'  C.  for  the  onthlQ"r« 
next  seven  days,  as  recorded  b\'  a  maximum  and  minimum  oftheTyp 
thermometer.  f^^Xt 

Sidney  Mi 

First  Examination. — After  24  hours.  Brushed  over  two 
plates.  Plates  examined  after  24  hours  incubation  at  37"  C. 
Considerable  growth  on  both  plates.  TJie  great  majority  of 
the  colonies  are  Chich.  1.  Colonies  of  the  typhoid  bacillus 
present,  but  not  numerous.  The  colonies  of  the  two  or- 
ganisms were  quite  readily  distinguished,  and  films  were 
made  and  examined  from  each. 

Second  Examination. — After  three  days.  Brushed  over 
two  plates.  The  vast  majority  of  the  colonies  were  now 
Chich.  1,  and  comparatively  only  a  few  typhoid  bacillus 
colonies  present  (about  HO  altogether  on  the  two  plates). 
Microscopic  preparations  made  to  complete  the  diagnosis. 

Third  Examination. — Aft^'r  seven  datjs,  Brashed  over  two 
])late8.  Well  marked  growth  on  both  plates.  All  Chich.  1 
colonies.  No  typhoid  bacillus  colonies  could  be  found, 
although  all  colonies  at  all  like  typhoid  bacillus  were  sub- 
cultured  on  agar,  and  subsequently  examined.  After  a 
week's  growth,  therefore,  only  Chich.  1  colonies  survived. 

Experiment  No.  A. — Sterile  Soil  Medium  at  37°  C. 

A  sterile  small  Erlenmeyer  flask  was  filled  to  a  depth  of  about 
half  an  inch  with  Chichester  soil  in  a  finely  divided  state.  Sufficient 
distilled  water  was  added  to  moisten  the  soil  throughout.  The 
whole  was  then  sterilised.  To  this  soil  \  c.c.  of  24  hours'  broth 
culture  of  the  typhoid  bacillus,  and  ^  c.c.  of  a  similar  broth 
culture  of  Chich.  1  were  added.  The  broth  was  added  by  means 
of  a  sterile  pipette  to  the  centre  of  the  soil.  The  flask  was  in- 
cubated at  37"  C. 

First  Examination. — After  24  hours.  Two  loopfuls  of 
soil  were  withdrawn  from  the  centre  of  the  flask  and  added 
to  another  flask  containing  200  c.c.  distilled  water  and  about 
10  c.c.  broth.  This  flask  was  incubated  at  37°  C.  for  24  hours, 
and  then  tested  by  needling  over  two  agar  plates,  which 
were  incubated  for  24  hours  and  then  examined.  The  great 
majority  of  the  colonies  were  Chich.  1  on  both  plates.  On 
one  plate  no  typhoid  bacillus  colonies  could  be  found,  but 
cm  the  other  about  half  a  dozen  typical  colonies  of  this 
bacillus  were  present.  Films  of  these  confirmed  the 
diagnosis. 

Second  Examination. — Aftn*  six  days.  Examined  in  same 
way  as  before,  except  that  three  plates  were  used. 

On  all  three  plates  there  was  abundant  growth  of  Chich.  1, 
but  no  colonies  even  remotely  resembling  those  of  the 
typhoid  bacillus  to  be  seen  on  any  of  the  plates. 

Third  Examination. — After  nine  days.  In  order  to  make 
sure  that  no  typhoid  bacilli  were  present,  the  soil  was  again 
examined  in  the  same  way  as  at  the  flrst  two  testings,  except 
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APP.B.XO.S.  that  the  plates  were  brushed  with  a  sterile  brush  and  th 

OntheOrowth  ^^^  plates  were  used.    There  was  well-marked  growth  on  s 

gfttg Typhoid  the  plates,  and  on  nearly  all  of  them  the  colonies  were  di 

8oii;byDr.  Crete.     Each  plate  was  most  carefully  examined  for  coloni 

Sidney  Martin.  \[\^q  thoBO  of  the  typhoid   bacillns  under  a  low   power  < 

the  microscope.  The  microscopic  differences  between  tl 
colonies  of  the  typhoid  bacillus  and  Chich.  1  on  agar  plat 
are  quite  sufficiently  marked  to  render  their  differentiatic 
easy.  But  only  one  colony  could  be  regarded  as  a  litt 
doubtful.  This  was  subcultured,  and  subsequently  examine 
but  proved  to  be  Chich  1. 

Therefore,  in  six  days  and  certainly  after  nine  days  i 
typhoid  bacilli  could  be  obtained  from  this  soil  when  ii 
cubated  at  37°  C. 


Expe7'fmenf  No.  5. — Sterile  Soil  Medium  at  8°-12°  C. 

This  experiment  was  quite  similar  to  No.  4  in  its  conditio! 
except  that  the  flask  containing  the  soil  was  kept  in  an  outsid 
shed.  During  the  two  weeks  of  the  experiment  the  temperatm 
was  from  8°-12°  C.  The  method  of  examination  was  the  same  i 
for  experiment  4,  except  that  the  plates  were  brushed. 

First  Examination. — After  24  hoxirs.  Two  plates  use< 
About  12-14  colonies  were  those  of  the  typhoid  bacillus,  th 
rest  of  the  growth  was  made  up  of  Chich.  1  colonies.  Sul 
cultures  and  films  were  made  in  confirmation. 

Second  Examination. — After  six  days.  Three  plates  used 
copious  growth  on  all  three  plates.  The  vast  majorit 
were  Chich.  1  colonies ;  but  on  all  three  plates  colonies  c 
the  typhoid  bacillus  were  easily  found.  The  two  colonic 
were  readily  distinguished.  Films  made  from  the  lattt 
showed  typical  typhoid  bacilli. 

Here,  after  six  days,  there  were  found  more  typhoi 
colonies  than  in  24  hours  after  commencement  of  the  ei 
periment. 

Third  Examination. — After  two  weeks.  Three  plates  used 
well  marked,  but  for  the  most  part  discrete,  growth  on  al 
three  plates.  All  colonies  of  Chich.  1.  No  colonies  lik 
those  of  the  typhoid  bacillus.  Three  colonies  not  quit 
typical  of  Chich.  1  which  were  sub-cultured  on  agar  showei 
on  incubation  the  typical  opalescent  opaque  appearance  o 
Chich.  1  in  each  case  ;  and  in  microscopic  preparation 
the  short  or  oval  bacilli  of  this  organism  were  readil; 
identified. 

After  two  weeks  only  Chich.  1  survived. 

Remarks. — These  five  experiments  were  all  the  experiment 
performed  with  Chich.  1.  In  not  any  of  them  could  the  typhoic 
bacillus  be  found  after  two  weeks,  and  in  none,  except  as  regard 
the  soil  kept  at  shed  temperature,  after  eight  days. 

In  the  same  Chichester  soil  sterilized  and  moistened  with  wate 
the  typhoid  bacillus  was, found  living  after  over  one  yean  (Se< 
Report  1897-98.) 
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With  great  probability  it  may  be  therefore  concluded  that  app.b.No.«, 

Chich.  1  is,  in  its  growth,  inimical  to  the  growth  and  life  of  the  on  the  Growth 

typhoid  bacillus,  and  that  its  presence  in  a  soil  tends  to  destroy  b^um^?^* 

any  typhoid  bacilli  which  may  also  be  present  in  that  soil.  soii ;  by  Dr. 

Sidney  MartiB 

Sbribs  B.— Typhoid  Bacillus  and  Chichester  2. 

In  this  series  the  micro-organisms  used  consisted  of  the  same 
coltnre  of  the  typhoid  bacillus  and  a  culture  of  Chichester  2. 

Chich.  2  is  a  large  stout  bacillus,  single  or  in  short  chains, 
which  forms  spores  freely. 

It  grows  rapidly  in  the  ordinary  media.  On  agar  slope  it  forms 
an  opaque  white  growth  ;  it  forms  both  a  scum  and  a  deposit  in 
broth  ;  abundant  pale  yellow  moist  growth  on  potato.  It  gives 
rise  to  no  indol  unless  cultivated  for  several  weeks,  even  then  the 
reaction  is  very  faint.  In  glucose  gelatine  shake  culture  it  pro- 
duces no  gas.  The  growth  is  almost  entirely  on  the  surface  ;  the 
gelatine  is  slowly  liquefied.  On  agar  plates  it  forms  white  opaque 
colonies  which  are  not  quite  circular.  Their  margin  is  very  ir- 
regular, and  in  many  not  well  defined.  They  are  dark  and 
opaque  in  the  centre,  less  opaque  near  the  periphery,  and  are 
very  granular.  They  are  therefore  not  in  the  least  like  the 
typhoid  bacillus  colonies,  and  are  quite  readily  distinguished 
from  them. 

Experiment  No.  1. — Liquid  Medium  at  37°  O. 

A  flask  containing  200cc.  distilled  water  and  lOcc.  broth  (the 
whole  sterilized),  was  inoculated  with  a  loopful  of  a  broth  culture 
of  Chich.  2,  and  with  a  loopful  of  broth  culture  of  the  typhoid 
bacillus.    Incubated  at  37"  C. 

First  Examination. — After  24  Jwurs.  Needled  over  two 
agar  plates.  These  were  incubated  at  37°  C.  for  24  hours,  and 
then  examined.  Considerable  growth  on  both  plates.  All 
the  colonies  appear  to  be  those  of  the  typhoid  bacillus. 
Microscopic  preparations  show  bacilli  quite  like  the  typhoid 
bacillus,  and  the  hanging  drop  showed  actively  motile 
bacilli.  Subculture  on  agar  yielded  the  translucent  bluish 
growth  of  the  typhoid  bacillus.  Colonies  of  Chich.  2,  if 
present,  would  have  been  quite  obvious  and  prominent 
among  the  typhoid  colonies. 

Second  Examination. — After  three  days.  Brushed  over  two 
plates.  Fair  amount  of  growth  on  the  plates  when  incubated. 
All  colonies  of  the  typhoid  bacillus.    No  Chich.  2  present. 

Experiment  No.  2. — Repetition  of  Experiment  1. 

This  was  reaUy  a  control  of  Experiment  1.  A  flask  containing 
200cc.  sterile  water  and  lOcc.  broth  was  inoculated  with  ^c.  of 
young  broth  culture  of  Chich.  2,  and  with  Jcc.  of  a  young  broth 
culture  of  the  typhoid  bacillus. 

The  flask  was  incubated  at  37""  C. 

First  Examination.— 4^5tfr  24  lumrs.  Needled  over  two 
plates.    On  the  first  plate  the  vast  majority  of  the  colonies 

n§2  %^ 
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Lrp.B.No.l  are  ooloniee  of  the  typhoid  bacillus,  bat  there  are  aisoafcw 

n theOrowth  colonles  of  Chich.  2.    The  two  eorte  of  colony  are  qnite  un- 

r^Ts^hoid  mistakably  distingniphable.    On  the  second  plate  there  is  also 

9U ;  SyDr.  well  marked  growth.    All  the  colonies  on  this  plate  are  those 

idneyl£ftrtiiu  of  the  typhoid  bacillus. 

Second  Examination. — After  seven  days.  Needled  over  two 
plates.  The  colonies  of  typhoid  bacillus  form  the  great 
majority.    There  are  only  a  few  Chich.  2  colonies. 

Third  Examination.— ^l/te'*  1*  days.  Brushed  over  two 
plates.  Well  marked  and  for  the  most  part  discrete  growth 
on  both  plates.  Colonies  of  both  Chich.  2  and  of  typhoid 
bacillus  present  and  easily  didtinguished.  Now,  however, 
the  greater  number  of  the  colonies  are  Chich.  2 ;  typhoid 
bacillus  colonies  are  in  a  decided  minority. 

No  further  examination  could  be  made  before  the  writing  of 
this  report. 

The  method  of  brushing  plates  is  not  accurate  in  always  deter- 
mining the  relative  quantities  of  micro-organisms  present ;  but  it 
may  give  a  valuable  indication,  and  here  we  seem  to  have  agradutl 
increase  in  the  amount  of  the  Chich.  2  organism  relative  to  the 
number  of  t^-phoid  bacilli  present. 

Experiment  No.  3. — Liquid  Medium  at  4°-12°  C. 

Conditions  just  the  same  as  for  experiment  No.  1,  except  that 
the  flask  was  kept  in  the  outside  shed.  The  temperature  of  the 
shed  for  the  first  24  hours  was  i^-l^  C,  and  for  the  rest  of  ihe 
experiment  ranged  from  7*^-12°  C. 

First  Examination. — After  24  hours.  Brushed  over  two 
plates.  Both  organisms  present  after  24  hours  incubation  at 
37^  C,  and  easily  found  and  distinguished.  Colonies  of 
Chich.  2  slightly  more  numerous  than  those  of  the  typhoid 
bacillus. 

Second  Examination. — After  three  days.  Brushed  over  two 
plates.  Not  much  growth  on  either  plate.  Both  colonies 
present,  but  the  colonies  of  Chich.  2  are  considerably  more 
numerous  than  those  of  the  typhoid  bacillus. 

Third  Examination. — After  seven  days.  Brushed  over  two 
plates.  Colonies  not  numerous  on  either  plate.  On  the 
second  plate  all  the  colonies  were  those  of  Chich.  2.  On  the 
first  plate  two  colonies  of  the  typhoid  bacillus  were  seen, 
the  others  were  Chich.  2  colonies.  Films  made  from  these 
colonies  showed  the  characteristic  appearances  of  the  two 
organisms. 

Fourth  Examination. — After  two  weeks.  Brushed  over  thre« 
plates.  On  the  first  plate  a  fair  amount  of  growth ;  all  were 
Chich.  2:  colonies.  On  the  second  plate  there  were  fi^* 
colonies,  all  Chich.  2.  On  the  third  plate  all  the  three 
colonies  present  were  also  Chich.  2.  The  Chich.  2  colohje^ 
had  the  characters  described  above;  No  typhoid  oolonie^ 
could  be  found  on  any  of  the  platee.  .     . 
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Fifth  Examination. — After  four  umk$.  The  fiaak  wm  afp.&n*. 
removed  to  the  37°  C.  incabator  17  days  after  it  was  started,  ontbeOww 
so  that  for  the  last  11  days  the  flask  contents  have  been  ortheTypbc 
incubating  at  37°  C.  sSSfS^'Sr. 

Two  plates  brushed.  Well  marked  growth  on  both  plates.  Sidney 
All  the  colonies  on  the  first  plate,  except  one,  and  the  great 
majority  on  the  other,  were  typical  colonies  of  the  typhoid 
bacillus.  This  was  confirmed  by  microscopic  specimens, 
and  by  examining  in  hanging  drops  (very  actively  motile 
bacilli).  The  rest  of  the  colonies  were  typical  Chich.  2 
colonies,  and  in  microscopic  specimens  were  indentical  with 
that  organism. 

Experiment  No.  4. — Sterilized  Soil  Medium  at  37°  C, 

In  this  case  ^.  of  a  24  hours  broth  culture  of  Chich.  2,  and 
?c.  of  a  similt^  culture  of  the  typhoid  bacillus  were  added  to 
erile  Chichester  soil  in  an  Erlenmeyer  flask  in  exactly  the  same 
ay  as  Exp.  4,  Series  A.    The  soil  was  incubated  at  37°  C. 

First  Examination. — After  24  hours.  As  in  all  the  other 
experiments  in  which  soil  was  the  medium  of  growth  a  small 
quantity  was  removed  from  the  centre  of  the  flask,  and  added 
to  another  flask  containing  200cc.  sterile  distilled  water  and 
(in  this  case)  lOcc.  broth.  The  mixture  was  incubated  at 
37°  C.  for  24  hours,  and  then  needled  over  two  plates.  These 
in  turn  were  incubated  for  24  hours  at  37°.  Considerable 
growth  on  both  plates.  Nearly  all  the  growth  consisted  of 
typhoid  bacillus  colonies.  There  are  only  a  comparatively  few 
Chich.  2  colonies.  About  38  of  these  on  the  first  plate,  and  9 
on  the  second  plate. 

^cond  Examination. — After  six  days.  Three  plates  used ; 
brushed.  Copious  growth  on  all  three  plates,  consisting  of 
colonies  of  Chich.  2  and  of  typhoid  bacillus.  The  Chich.  2 
colonies  are  the  more  conspicuous,  bnt  the  typhoid  bacillus 
colonies  are  quite  as  numerous.  FilmR  made  from  the 
latter  colonies  show  the  typical  appearances  of  the  typhoid 
bacillus. 

Third  Examination. — After  14  days.  Brushed  over  three 
plates.  The  well-marked  growth  on  all  three  plates  consists 
entirely  of  colonies  of  Chich.  2.  Though  a  most  careful 
search  was  made,  no  colonies  at  all  like  typhoid  bacillus 
colonies,  or  differing  from  the  typical  colonies  of  Chich.  2, 
were  found. 

Here,  therefore,  at  the  end  of  two  weeks,  only  Chichester  2 
organism  could  be  found. 

Remarks. — In  this  series  no  experiments  were  made  with  soil 
>pt  at  shed  temperatures. 

The  series  is  of  interest  in  that  it  deals  with  an  organism  which, 
its  relationship  to  the  typhoid  bacillus,  seems  to  stand  midway 
»tween  Chich.  1  and  Chich.  3. 

In  all  the  experiments  conducted  at  37°  C,  i.€.j  experiments 
0. 1,  No.  3,  and  No.  4,  the  typhoid  bacillus  at  first  grew  most 
pidly  ;  and  indeed,  in  the  case  of  Experiment  No.  1,  wher3  only 
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4pp. B. No.!  a  loopful  of  each  i^tiltnre  waa  need,  killed  out  its  oppom 
1^  th~o'ro,rtb  opscdily.  Ab  growth  proceeded,  however,  the  Chich.  No.  2  gradn* 
rtheTTphoid  ally  increased  more  rapidly  than  the  typhoid  bacillne,  and 
"'"lyfSr.  eventnally  gained  the  upper  hand  ;  in  Experiment  4  killing;  oat 
■^»""^  itB  adversary  in  two  weeks.  In  Experiment  3,  in  two  v.-«eke,  it 
was  already  in  marked  excess. 

At  shed  temperatures,  Cbicb.  2.  in  the  only  experiment  made, 
maintained  the  ascendancy  at  the  first,  and  in  two  weeks  was  the 
only  organism  that  could  be  fonnd ;  but  later  the  typhoid  bacilli, 
present,  apparently,  in  too  few  numbers  to  be  seen  on  the  plates 
when  growing  at  the  shed  temp^'rature,  gradually  increased  and 
in  the  final  experiment  conducted  at  37'  C.  assumed  tha  upper 
band. 

Sbribs  C. — Typhoid  Bacillus  asd  Chichester  'A. 

Here  the  micro-oi^anisms  investigated  consisted  of  Chiche8t«rl 
and  the  same  culture  of  the  typhoid  bacillus  that  was  used  for 
Series  A  and  B.  In  one  or  two  cases  a  different  culture  of  the 
typhoid  bacillus  was  used — this  is  indicated  under  the  eepantte 
experiments. 

Chich.  3  is  a  stout  bacillus  with  rounded  ends,  and  forming 
long  chains.  On  agar  slope  it  produces  a  dense  white  opaque 
growth.  It  grows  readily  in  broth,  producing  no  scnin  bnt  a 
copious  flocculent  deposit,  the  supernatant  broth  being  clear.  No 
indol  is  produced  even  after  prolonged  growth.  In  glucose- 
gelatine  shake  culture  it  produces  no  gas.  and  grows  almost  en- 
tirely on  the  surface  ;  it  liquefies  gelatine  slowly.  On  potato  it 
forms  au  abundant  yellow  growth,  at  first  moist,  Inter  becoming 
rather  dry.  On  agar  plates  it  forms  dense  opaque  colonies. 
Hence  no  confusion  could  arise  between  these  colonies  and  those 
of  the  typhoid  bacillus. 
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Experiment  No.  1. — Liquid  Medium  at  37"  C 
A  flask  of  200cc.  sterile  water  and  lOcc.  broth  inoculated  with  a 
loopful  of  a  broth  culture  of  Chich.  i,  and  with  a  loopful  of  broth 
culture  of  the  typhoid  bacillus.     Flask  incubated  at  '67'^  C. 

First  Examination. — After  24  hours.  Needled  over  two 
plates.  Considerable  growth  on  both  plates.  All  the  colonies 
are  typical  typhoid  bacillus  colonies,  aud  no  Chich.  3  colonies 
Bean  anywhere. 

Second  Examination. — A/Ce^r  Ihret  days.    Brushed  over  two 

plates.     Fair  amount  of  growth  on  both  plates.    All  typhoid 

bacillus  colonies.   Film  made  in  confirmation  shows  characters 

of  this  bacillus. 

Hence,  after  24  hours,  only  the  typhoid  bacillus  sorviTed. 
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Experiment  No.  2. — Liquid  Medium  at  4''-10°  C. 

Under  exactly  the  same  conditions  as  Experiment  No.  I,  except 

that  the  flask  was  kept  in  the  outside  shed.     Temperature  ranged 

from  7°-Hf  C.  during  the  experiment,  except  for  the  first  night, 

when  it  was  4"-?°  C. 

First  Examination. — After  24  hours,    Brnshed  over  two 
plates.     Only  a  small  amotmt  of  growth  on  the  two  pl&tei. 


I 


405 

All  the  colonies  are  the  same,  and  all  are  t3rphoid  bacillus   app.b.i 
colonies.  On  thiol 

Second  Examination. — After  three  days.    Brushed  over  two  b^^^^ 
plates.    Scarcely  any  growth  on  either  plate,  but  the  very  |^;  ^ 
few  colonies  present  were  those  of   the  typhoid   bacillus.        ^ 
Film  preparations  made  showed  bacilli  quite  like  the  typhoid 
bacillus,  and  the  colonies  were  quite  typical. 

Here  no  Chich.  3  were  found,  even  24  hours  after  inoculation 
of  the  water  and  broth. 

Experiment  No.  3. 

In  Experiment  1  and  Experiment  2  of  this  series  it  might 

possibly  be  that  the  culture  used  of  Chich.  3  was  dead,  or  at  least 

not  active ;  or  that  Chich.  3  would  not  grow  in  the  medium  (t.^., 

sterile  water  and  broth)  provided.    To  see  if  this  was  the  case, 

the  following  experiments    were    undertaken.     Broth  cultures 

of  Chich.  3  and  the  typhoid  bacillus  were  made,  in  each  case 

being  inoculated  from  the  broth  cultures  used  for  Experiments 

1  and  2.    In  both  cases  well  marked  growth  took  place  in  the 

24  hours. 

^cc.  of  this  24  hours  broth  culture  of  Chich.  3,  and  an  exactly 
nmilar  quantity  of  the  24  hours  broth  typhoid  bacillus  culture, 
were  then  added  by  means  of  sterile  pipettes  to  a  flask  containing 
200cc.  sterile  water  and  lOcc.  broth,  llie  flask  and  contents  was 
incubated  at  37''  C. 

First  Examination. — After  24  hours.  Brushed  over  two 
agar  plates.  Profuse  growth  on  both  plates,  which  consisted 
of  a  pure  growth  of  the  typhoid  bacillus.  No  Chich.  3 
colonies,  which,  if  present,  would  have  been  readily 
distinguished,  were  to  be  found  after  a  careful  examination. 

No  further  examinations  were  made,  as  the  object  of  the 
experiment  was  obtained.  Here  it  was  found  that  a  recent 
active  culture  of  Chich.  3  grown  with  the  typhoid  bacillus 
was  quite  imable  to  multiply  nd  propagate  itself,  if  it  was 
not  itiself  killed,  within  24  hours. 

Experiment  No.  4. 

Eiperiment  carried  out  exactly  as  No.  3,  except  that  the  flask 
^kept  in  the  outside  shed.  Temperature  during  the  experi- 
»«nt  8°-9°  C. 

First  Examination. — After  24  hours.  Brushed  over  two 
plates.  Copious  growth  on  both  plates,  but  almost  all  the 
colonies  are  discrete.  All  the  colonies  are  the  same,  and  are 
all  typically  those  of  the  typhoid  bacillus.  No  Chichester 
3  colonies  present.  The  plates  were  then  incubated  for  a 
aecond  24  hours  to  see  if  any  Chich.  3  would  develop,  but  the 
growth  remained  pure  typhoid  bacillus. 

No  further  examination  was  made. 

[  Experiment  No.  5. 

This  was  a  purely  control  experiment  undertaken  to  tee  if 
CUch.  3  would  multiply  in  sterile  water  and  a  little  tooth 


406 

A9»*B.No.i  In  this  experiment  ^c.  of  a  24  hours'  old  broth  cnltore  ^^l 
aatheGrowth  Chich.  3  was  added  to  a  flask  containing  200cc.  sterile  water  n-*^  ^ 
u  the  ryphoid  lOcc.  broth.    Flask  incubated  at  37°  C. 

Baouliuixi 

*>5°J^  First  Examination. — After  24  hours.    In  the  flask  there 

a  copious  white  flocculent  deposit.     From  this  flask  needier-^^t 
over  one  plate.     On  this  plate  a  well-marked  growth  o 
Chich.  3  developed. 

Second  Examination. — After  47  days,     A  film  made  fro; 
the  flask  shows  fairly  numerous  stout  bacilli.    The  deposit^ 
in  the  flask  had  considerably  increased. 

From  this  experiment  there  can  be  no  doubt  that  Chich.  3  will 
live  and  multiply  in  sterile  water  and  broth,  and  that  the 
conditions  which  prevented  its  multiplication  in  the  above  four 
experiments  must  be  sought  for  elsewhere  than  in  the  medium. 
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ExpeHnieni  No,  6. — Sterile  Soil  Medium  at  37*  C, 

Sterile  Chichester  soil  in  Erlenmeyer  flask  as  before,  to  which 
was  added  ^cc.  of  broth  culture  of  Chich.  3,  and  a  similar  quantity 
of  broth  culture  of  the  typhoid  bacillus,  as  in  the  other  similar 
experiments.    Incubated  at  37^  C. 

First  Examination. — After  four  days.      Loopful   of  soil 
removed  from  centre  of  flask  and  inoculated  into  sterile  water. 
From    this  brushed   over    three    plates.      After    24    hours* 
incubation  colonies  of  Chich.  3  and  the  typhoid  bacillus  easil 
found    on  the  plates,  the  great   majority,  however,   beiui 
Chich.  3  colonies.    The  two  kinds  of  colonies  quite  easil 
distinguished. 

Second    Examination. — After    seven    days.    Four    pla 
used  ;  brushed.    On  the  first  plate  there  is  one  typical  colon'  ^«j 
of  the  typhoid  bacillus.    Film  from  this  shows  bacilli  simi 
to  typhoid  bacilli,  and  examined  in  hanging  drop  active 
motile  bacilli  are  seen.    All  the  other  colonies  on  the 
plate  and  all  on  the  other  two  plates  have  the  characters 
Chich.  3. 

Third  Examination. — After  15  days.    Three  plates  use 
Colonies  not  numerous,  all  are  Chich.  3,  i.e.y  dense  wM 
opaque  colonies.    No  typhoid  bacillus   colonies,  though        a 
most  careful  search  was  made  under  a  low  power  of  tK::=ie 
microscope. 

Experiment  No.  7. Sterilized  Soil  Medium  at  0°-14®  C. 

Conditions  the  same  as  for  Experiment  No.  6,  except  that  fM^^ 
flask  was  kept  in  the  shed,  and  that  the  broth  culture  of  tS^® 
typhoid  bacillus  used  was  one  isolated  quite  recently  from  tXi^ 
spleen  of  a  patient  dead  of  enteric  fever.    Temperature  in  sh^'^' 
for  first  six  days  was  from  10°-14°  C,  for  the  next  six  days  it  t^^^ 
freezing  in  the  shed,  then  warmer  (8°-12°  C.) 

First  Examination. — After  48  hours.    Three  plates  Txa»d; 
plates  incubated  for  24  hours,  but  remained  sterile. 

Second  Examination. — After  13  days.    Three  plates  [vdied ; 
brashed.     Fair  amount  of  growth  on  .aU:>tkJNie  .plat0i(.jof 
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which  the  Task  majority  oonsiBtB  of  typhoid  bacilloB  coIonie«.  afp.  b  Na3. 
Films  from  these  colonies  showed  bacilli  like  the  typhoid  onth^oiowth 
bacillus,  except  that  they  were  rather  short ;  in  this,  howeyer,  of  theTn>boSd 
quite  in  agreement  with  this  brand  of  typhoid  bacillus,  which  g^^pr. 
was  a  very  short  one.  There  was  also  a  fair  number  of  other  BidnVy 
colonies  which  in  microscopic  specimens  made  from  them 
have  the  characters  of  Ohich.  3,  although  the  characters  of 
the  colonies  themselTes  are  not  quite  in  accord  with  those  of 
Chich.  3. 

Up  to  time  of  writing  complete  proof  was  wanting  to  show 
whether  these  were  true  Chich.  3  colonies  or  were  adventi- 
tious  colonies  due  to  accidental  contamination. 

No  later  examination  made  up  to  time  of  writing. 

JUmarks. — Considering  the  experiments  of  series  C.  together, 
^^  seems  to  be  fairly  established  that  Chich.  3  is  an  organism 
^"bich  naturally  has  a  difficulty  in  growing  in  presence  of  the 
typhoid  bacillus.  Chich.  3  will  grow  readily  enough  in  a  mix- 
^^^e  of  water  and  broth  when  it  is  the  only  organism  present, 
^xit  when  the  typhoid  bacillus  is  also  present  it  is  unable  to 
^^tablish  itself,  and  does  not  grow,  or  possibly  is  killed  out 
^ltx)gether.  This  takes  place  both  at  low  temperature,  and  at 
^tiat  of  37°  C.  When,  however,  this  soil  micro-organism  Chich.  3 
^^  growing  in  the  sterilized  soil  from  which  it  was  obtained,  its 
^luinces  of  growth  and  multiplication  are  greatly  increased,  and 
^^  one  case  it  so  far  gained  the  mastery  that  no  typhoid  bacilli 
^H^uld  be  found  after  15  days. 

Sbribs  D.— Typhoid  Bacillus  and  Chichbstbr  5. 

In  this  series  the  micro-organisms  used  consisted  of  Chi- 
chester 5  and  of  the  typhoid  bacillus.  The  first  two  experiments 
"Were  performed  with  the  laboratory  culture  of  the  typhoid  ba- 
i^illas,  used  in  series  A.  and  B.,  and  most  of  0. ;  in  the  third 
Experiment  the  culture  of  typhoid  bacillus  used  was  the  same  as 
Tot  Series  C,  Exp.  7, 

The  main  characters  of  Chich.  5  are  as  follows  : — 
It  is  a  thick  bacillus  with  rounded  ends,  which  occurs  singly  or 
in  short  chains.    It  stains  foirly  uniformly.      On  agar  slope  it 
produces  a  white  opaque  granular  growth     It  grows  readily  in 
l>roth,  forming  a  copious  deposit,  and  a  slight  surface  pellicle,  the 
l3roth  between  remaining  clear.     In  glucose  gelatine  shake  cul- 
ture it  produces  no  gas,  but  the  gelatine  is  slowly  liquefied.     It 
produces  no  indol.    On  potato  it  forms  a  reddish  white  growth. 
Its  colonies  on  agar  plates  are  very  characteristic  and  distinctive. 
They  are  dense  opaque  colonies  with  a  very  irregular  margin, 
apparently  made  up  of  bands  of  wavy  threads.    When  free  to 
develop  they  grow  out  into  fine  irregular  processes. 

Experiment  No.  1. — Liquid  Medium  at  37°  C 

A  loopful  of  a  young  broth  culture  of  Chich.  5  and  loopful  of 
young  broth  culture  of  the  typhoid  bacillus,  added  to  200cc. 
Btorile  water  and  about  lOcc.  broth.    Incubated  at  37"^  0. 


LPP.B.NO.S.  First  examination. — After  24  hours.    Needled  over  two 

—  plates.      The  well  marked  growth  consists  almost  entirely 

?the*Typhoid  of  Chich.  5  colonies ;  only  one  typhoid  bacillus  colony  being 

5u?by  Dr.  f ound  on  the  first  plate,  and  two  colonies  on  the  second  plate 

idneyHartin.  The  two  sorts  of  colony  are  quite  easily  distinguished. 

Second  examination. — After  three  days.  Needled  over  two 
plates.  Only  one  colony  of  the  typhoid  bacillus,  all  the  re6t 
are  Chich.  5  colonies.  The  typhoid  bacillus  colony  was  sub- 
cultured  on  agar,  and  gave  a  translucent  growth  which,  when 
examined  in  hanging  drop  was  actively  motile,  and  micro- 
scopic specimens  stained  by  carbol-fuchsine  showed  bacilli 
like  the  typhoid  bacillus. 

Third  examination. — After  seven  days.  Needled  over  two 
plates.  On  both  copious  growth  of  Chich.  5.  The  plates  were 
examined  most  carefully  for  colonies  of  the  typhoid  ba- 
cillus ;  but  no  colonies  even  remotely  resembling  it  were 
seen. 

Experiment  No.  2. — Liquid  Medium  at  7°~14°  G. 

Conditions  just  the  same  as  for  experiment  No.  1,  except  that 
the  flask  was  kept  in  the  outside  shed.  The  temperature  during 
the  time  when  the  flask  was  in  the  shed  ranged  from  7°-14°  C. 

First  examination. — After  24  hours.  Brushed  over  tw 
plates.  Both  sorts  of  colony  on  both  plates.  The  typhoi 
bacillus  colonies  were,  however,  the  more  numerous. 

Second  examination. — After  three  days.    Brushed  over  tw 
plates.    Only  one  colony  present  on  the  two  plates ;  this 
a  typhoid  bacillus  colony.    No  Chich.  5  colonies  present. 

Third  examination. — After  seven  days.  Brushed  over  tw 
plates.    No  growth  on  either  of  the  plates. 

Fourth  examination. — After  two  weeks.  Brushed  over  thr 
plates.    No  growth  on  any  of  the  plates. 

The  flask  was  then  put  in  the  incubator  at  37°  C,  and  kept  the 
for  12  days. 

Fifth  examination.— ^/fer/(?Mr  weeks  (in  all),  and  after 
days  incubation  at  37°  C. ;  brushed  over  two  plates :    copio 
growth  on  both  plates  of  typical  colonies  of  Chich.  5.    N 
typhoid   bacillus  colonies  were  observed,  although  a  m 
careful  search  was  made. 

No  later  examinations  made. 

This  experiment  indicates  that  though  no  growth  takes  pi 
on  brushing  plates,  it  is  not  safe  to  assume  that  the  bacteria  no 
represented  are  extinct ;  though  in  such  case  it  does  appear  to  b 
ream)nable  to  assume  that  they  are  present  in  only  small  num 
and  are  not  actively  multiplying. 

Experiment  No.  'i.— Sterilized  Soil  Medium  at  37*  C. 

Sterile  Chichester  soil  in  Erlenmeyer  flask  inoculated  with  , 

of  bn^th  culture  of  Chich.  5,  and  with  equal  quantity  of  brotl----" 
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culture  of  the  typhoid  bacillus  (the  recently  isolated  growth  being     app.b.^ 
used).    Incubated  at  37*  C.  q^  ^^, 

of  the  Tyi 

First  examination.— 4/ter  24  hours.     Brushed   over  two  i^^PSl  i 
plates.     Marked  growth  on  both  plates,  which  everywhere  Sidney » 
consists  of  colonies  of  Chich.  5  ;  no  typhoid  bacillus  colonies 
on  either  plate. 

Second  examination. — After  three  days.  Four  plates 
brushed.  Much  growth,  which  everywhere  consists  of 
characteristic  colonies  of  Chich.  5.  On  the  second  plate, 
however,  there  is  a  single  colony  which  is  rather  like  a 
typhoid  colony.  This  was  subcultured  on  agar  slope  and 
carefully  examined.    It  had  the  following  characters. 

Agar  slope  :  Translucent  growtli. 

Milk  :  No  coagulation  in  two  days. 

Glucose  gelatine  shake  culture  :  No  liquefaction  ;  no  gas 
developed. 

Potato :  Invisible  growth. 

Broth  :  Cloudy  in  24  hours  ;  no  pellicle. 

Films  from  agar  slope  :  Short  bacilli,  which  agree  with  the 
characters  of  the  typhoid  bacillus  used. 

Hanging  drop  from  24  hours  broth  showed  an  actively 
motile  bacillus. 

When  mixed  with  serum  from  a  case  of  typhoid  fever 
(a  serum  which  clumps  and  causes  cessation  of  movement 
in  diluted  typhoid  bacillus  cultures)  in  a  1  :  100  dilution, 
it  causes  well-marked  clumping  after  ^  hour  though  the 
bacilli  are  still  in  part  moving  at  end  of  1^  hours. 

This,  therefore,  was  a  colony  of  the  typhoid  bacillus. 

Third  Examination. — After  13  days.  Brushed  over  two 
plates.  Well-marked  growth  on  both  plates.  All  typical 
Chich.  5  colonies.  No  colonies  in  the  least  like  those  of  the 
typhoid  bacillus  present. 

No  further  experiments  were  undertaken  with  soil  kept  at  shed 
temperatures. 

Remarks. — Chich.  5,  like  Chich.  1,  is  an  organism  which 
rapidly  causes  the  typhoid  bacillus  to  die  out,  or  at  least  pre- 
vents its  increase,  when  the  two  organisms  are  mixed  together. 
In  not  any  of  the  experiments  could  the  typhoid  bacillus  be 
found  after  three  days'  incubation  along  with  Chich.  5. 


Series  E.— Typhoid   Bacillus  and  Chichester  1,  2,  3 

AND  5. 

.  In  this  series  an  attempt  was  made  to  ascertain  the  growth  of 
the  typhoid  bacillus  in  presence  of  all  four  Chichester  organisms 
together,  and  also  the  relative  growth  rate  and  persistence  of  these 
latter  organisms  when  grown  together. 

This  has  only  been  done  partially  up  to  time  of  preparing  this 
Report. 


V.  B;Na.S. 

khfl  Growth 
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•    Experiment  No.  1.— Liquid  Medium  at  37°  C. 

To  a  flask  containing  200cc.  sterile  water  about  lOcc.  of  broth 
was  added.  To  this  flask  was  then  added  a  loopfnl  from  each  of 
broth  cultures  of  Chich.  1,  Chich.  2,  Chich.  3,  Chich.  5.  This 
flask  was  incubated  at  37^  C. 

First  Examination. — After  24  hours.  Brushed  over  three 
plates.    All  the  plates  have  a  strong  putrel^ctive  odour. 

The  colonies  of  Chich.  5  and  Chich.  1  are  very  conspicuous : 
no  colonies  to  be  seen  definitely  like  Chich.  2  or  Chich.  3. 
All  doubtful  colonies  were  examined  by  film  preparations  or 
were  sub-cultured  on  agar.  These  latter  were  in  turn  sub- 
cultured  on  potato  and  film  preparations  made  from  each. 
Not  any  of  the  cplonies  were  those  of  Chich.  2  or  Chich.  3. 

Second  Examination. — After  three  days.  Three  plates 
brushed.  The  well-marked  growth  on  all  three  plates  consistts 
mainly  of  Chich.  5.  Chich.  1  easily  found,  but  are  much  less 
numerous.  No  colonies  of  Chich.  2  or  Chich.  3  found.  Two 
colonies  not  like  either  Chich.  1  or  5  were  sub-cultured,  bnt 
on  further  examination  appeared  to  be  B.  subtilis,  with  which 
the  flask,  or  the  plates,  must  have  been  contaminated. 

No  further  examination  made. 


Experiment  No.  2. 

The  conditions  similar  to  Experiment  No.  1,  except  that  a  loop 
of  a  culture  of  the  typhoid  bacillus  was  also  added  to  the  flask 
(the  recently  isolated  typhoid  bacillus  was  used).  Incubated,  as 
before,  at  37°  C. 

First  Examination. — After  24  hours.  Brushed  over  three 
plates.  Well-marked  growth  on  all  three  plates.  Almost  all 
the  colonies  were  either  Chich.  1  or  Chich.  5.  Only  eight 
colonies  in  all  of  the  typhoid  bacillus  were  found  on  the 
three  plates.  Confirmed  by  microscopic  preparations  and 
characteristic  agar  growth  when  sub-cultured.  They  were 
also  examined  in  hanging  drop  and  were  actively  motile. 

Second  Examination. — After  three  days.  Three  plates 
brushed.  Nearly  all  the  growth  consisted  of  Chich.  5  colonies. 
A  few  Chich.  1  colonies  found.  On  only  one  of  the  plates  were 
any  typhoid  bacillus  colonies  seen,  about  five  or  six.  Sub- 
cultures from  two  of  these  showed  on  agar  well-marked 
translucent  growth,  and  typical  typhoid  bacilli  were  detected 
in  film  and  hanging  drop.  No  Chich.  2  or  Chich.  3  colonies 
could  be  found. 

No  further  examination  made. 

Remarks. — These  experiments  are  very  incomplete,  but  as  far 
as  they  go  they  seem  to  confirm  the  experiments  of  Series  A,  B, 
C,  and  D. 

Chich.  2  and  Chich.  3  are  easily  inhibited  in  their  growth ; 
or  killed,  while  Chich.  1,  and  especially  Chich.  5,  increase. 

The  typhoid  bacillus  seems  to  stand  in  this  respect  mid-waj 
between  these  two  groups  of  organisms. 
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Saribs  F.— Typhoid  Bacillus  and  Bactbbia  or  Univbrsity    am.  b.  Ka  i 

College  Soil.  onthlo'rewi 

of  the  Typho: 

In  this  series  are  groaped  a  number  of  experiments  similar  to  Baoiiinsin 
the  above  which  were  commenced  with  micro-organisms  isolated  ifdiiey^'uti 
from  soil  obtained  from  the  front  of  University  College.    They 
are  very  incomplete  np  to  the  time  of  writing,  and  accordingly 
they  will  be  summarised. 

The  •xperiments  were  performed  in  the  same  way  as  described 
under  the  other  experiments.  In  all  these  experiments  the 
recently  isolated  typhoid  bacillus  sub-cultures  were  used. 

Experiment  No.  1. 

To  200cc.  sterile  distilled  water  and  lOcc.  broth,  one  loop  of 
typhoid  bacillus  broth  and  one  loop  of  broth  culture  of  XT.  C.  L.  1 
T^ere  added.     Incubated  at  37^  C. 

First  Examination. — After  24  Iwura.  Two  plates  brushed. 
A  pure  growth  of  the  typhoid  bacillus,  no  U.  C.  L.  1  being 
present. 

Second  Examination. — After  three  days.  Two  plates 
brushed.  Majority  of  the  colonies  are  those  of  the  typhoid 
bacillus.  There  are  also  present  other  colonies,  apparently 
U.  C.  L.  1,  but  they  were  not  sub-cultured. 

No  later  examinations  made. 

Experiment  No.  2. 

Similar  to  Experiment  No.  1,  except  that  a  loopf  ul  of  U.  C.  L.  3 
was  added  instead  of  one  of  U.  C.  L.  1. 

First  Examination. — After  24  hours.  Two  plates  brushed. 
Almost  all  typhoid  bacillus  colonies,  a  few  U.  C.  L.  3  colonies 
also  present. 

Second  Examination. — After  three  days.  Two  plates 
brushed.  About  half  the  growth  appears  to  be  typhoid 
bacillus,  the  rest  is  apparently  U.  C.  L.  3. 

No  later  examinations  made. 

Experiment  No.  3. 

Sterile  Erlenmeyer  flask  filled  to  depth  of  J  inch  with  sterile 
XT.  C.  L.  soil ;  sterilised  after  addition  of  sufficient  water  to  keep 
the  soil  just  moist. 

To  centre  of  this  soil  ^cc.  of  young  broth  culture  of  the  typhoid 
bacillus  and  ^c<;.  of  similar  culture  of  U.  C.  L.  1  added.  In- 
cubated at  the  temperature  of  the  laboratory. 

First  Examination. — After  24  liours.  Brushed  over  two 
plates.  A  few  adventitious  colonies,  neither  U.  C.  L.  1  nor 
the  typhoid  bacillus.  Otherwise  all  the  colonies  are  typhoid 
bacillus  colonies. 


▲pp.  B.  No.  S. 
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Second  Examination. — After  seven  days.  Bnushed  oTer 
three  plates.  Majority  of  the  colonies  are  colonies  of  the 
typhoid  bacillus,  bnt  a  few  other  colonies  are  also  present. 


ffi^MT^^iiin.       ^^  further  examinations  made. 


Experiment  No.  4. 

Similar  to  No.  3,  only  XT.  C.  L.  3  used  instead  of  XJ.  C.  L.  1. 

First  Examination. — After  24  hours.  Two  plates  brushed. 
Well-marked  growth  which  consists  of  a  pure  culture 
of  the  typhoid  bacillus. 

Second  Examination. — After  one  week.  Three  plates 
brushed.  Vast  majority  are  colonies  of  the  typhoid  bacillus. 
There  are  also  a  few  XJ.  C.  L.  3  colonies. 

No  further  examination  made. 

Remarks. — Both  in  water  and  broth,  and  in  soil,  the  typhoid 
bacillus  seems  to  grow  more  vigorously  than  XJ.  C.  L.  1  and 
XJ.  C.  L.  3,  at  any  rate  at  first.  The  experiments  are  too  incom- 
plete for  further  inference. 
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No.  4. 


Ukport  on  Inoculation  of  soil  with  particular  Microbes,  app.  rn 

PATHOGBNIC  and  OTHER,  BY  A.  C.  HOUSTON,  M.B.,  D.Sc.  On 

'  '  '  Inooolatio 

8oU  with 

e^rtioolar 
iorobes; 
PART   I.  Dr.Honrt- 


Inoculation  of  Soil  in  the  Laboratory  with  Bacillus 
Prodigiosus,  Bacillus  Diphtherijs,  and  Koch's 

Vibrio. 

Series  I. — Preliminary  Experiments  unih  B.  Prodiyiosus. 

In  last  year's  report  (Report  of  Medical  Officer  for  1897-98, 
Appendix  B,  No.  2,  Series  I.,  p.  296-298)  a  series  of  preliminary 
laboratory  experiments  were  recorded  respecting  the  inoculation 
with  B.  prodigiosus  of  sterilised  and  unsterilised  soil  placed  in 
Petri's  capsules.  At  the  time  of  writing  that  report  these  experi- 
ments were  still  under  observation,  and  they  have  been  continued 
during  the  present  year.  The  results  of  this  preliminary  investi- 
gation are  here  recapitulated  to  an  extent  sufficient  only  to  render 
intelligible  what  follows.  For  full  details  the  report  of  last  year 
must  be  consulted  : — 

Experiment  A  was  started  July  30, 1897. — Some  soil*  was  placed 
in  a  Petri's  capsule  to  a  depth  of  about  ^-in.,  and  saturated  with 
sterile  distilled  water  containing  a  loopful  of  a  gelatin  prodigiosus 
culture. 

Experiment  B. — ^As  above,  except  that  the  soil  was  first 
sterilised. 

Experiment  C,  started  September  22,  1897,  corresponded  to 
Experiment  A,  except  that  soil  V.f  was  used. 

Experiment  D  was  the  same  as  Experiment  C,  except  that  the 
soil  (V.)  was  first  sterilised. 

The  capsules  were  placed  in  a  dark  chamber,  and  the  viability 
of  B.  prodigiosus  dett^rmined  from  time  to  time  during  1897-98-99 
by  inoculating  ^  oblique  "  agar  tubes. 

*  Soil  XL  (town  garden  toil,  not  reoenUy  manured). 

t  Yixfia  eMid  USm  th^  sef^  iboire  abore  nigh  wat^r  nwrk. 
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app.  a  Mo.  4. 

On 

Inoonlatlon  of 
Soil  with 
Partical&r 
Miorobes;  by 
Dr.  Houston. 


Table  of  Rrsults. 

[The  Bign  +  signifies  a  poeitive  reeult,  i^.,  the  preeenoe  of  the  oharaoteriitic  z 

growth  of  prodigioens  in  the  agar  culture]. 
[The  sign  —  signifies  a  negative  result,  i.e.,  the  absence  of  the  charaoteristic  i 

growth  of  prodigiosus  in  the  agar  culture]. 


Date  of 

A. 

B. 

C. 

D. 

Testing  for  the 

Garden  Soil 

Sand 

ViabiUtj  of 

(unsteril- 

Garden  Soil 

(unsteril- 

Sand 

B.  Prodigiosus 

ised). 

(sterilised), 
July  80/97. 

iaed). 

(sterilised 

in  the  Soils. 

July  30/97. 

Sept.  22/97. 

Sept.22/9' 

September    9/97 

+ 

+ 

•  • 

•■• 

21/97 

+ 

+ 

fl  •• 

•.• 

27/97 

... 

•  •• 

— 

+ 

80/97 

«•• 

•  •• 

— 

•   • 

October         4/97 

... 

•  •• 

— 

+ 

7/97 

+ 

+ 

•  •• 

•  •• 

November     8/97 

+ 

+ 

+ 

+ 

January        6/98 

+ 

+ 

+ 

+ 

4/98 

+ 

+ 

+ 

— 

April           14/98 

— 

+ 

— 

+ 

(subsequently    to  test- 

ing, soils  saturated  with 

sterile  distilled  water). 

AprU           18/98 

"■" 

+ 

■" 

+ 
(208  days 

June           23/98 

— 

+ 

— 

— 

October       24/98 

+ 

— 

— 

(previous    to     testing, 

(461  days). 

10   oc.  sterile   distilled 

water  added  to  contents 

of  each  capsule). 

October       28/98 

•  •• 

4- 
(455  days). 

+ 
(401  days). 

"~- 

31/90     .••               ... 

■  •  • 

•  •• 

•  •• 

— 

November     7/98 

•  •• 

•  •  • 

•  •  • 

— 

December    22/98 

— 

^ 

— 

— 

March           6/99 

— 

— 

— 

— 

(In  each  case  the  whole 

of  the  soil  was  placed  in 

a    sterile    mortar    and 

bruised     with     50    oc. 

sterile        water        and 

"  oblique  '*    Agar    tubes 

inoculated). 

In  Exprriment  A  (garden  soil,  unsterilised)  the  B.  prodigiosi 
remained  alive  from  July  30,  1897,  to  October  24, 1898,  a  period  < 
451  days.  Bat  whereas  it  was  readily  demonstrated  at  first,  lat< 
on  it  was  found  only  with  difficulty.  Between  the  above  dat«s 
negative  result  was  obtained  on  three  different  occasions.  0 
March  6, 1899,  it  may  reasonably  be  inferred  that  it  was  dead,  ( 
present  in  very  small  number,  as  the  whole  oftJie  soil  was  at  that  dat 
thoroughly  mixed  with  water,  and  agar  cultures  made  from  tl 
mixture  of  soil  and  water. 

In  Experiment  B  (garden  soil,  sterilised)  the  B.  prodigiosuB  r< 
mained  alive  from  July  30,  1897,  to  October  28, 1898,  a  period  ( 
455  days.  But  whereas  it  was  readily  demonstrated  at  first,  lat( 
on  it  was  found  only  with  difficulty.    Between  the  above  dat< 
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a  negatiTe  result  was  obtained  on  one  occasion.    On  March  6, 1899,    afp.  b.  m 

there  is  reason,  the  whole  of  the  soil  having  been  dealt  with  as  on 

in  A,  to  believe  it  luui  lost  its  vitality,  or  was  present  in  very  gocDiytto 

small  number.  particular 

In  ExpeHment  C  (sand,  unsterilised)  the  6.  prodlgiosns  remained  Drfnoasti 
alive  from  September  22,  1897,  to  October  28, 1898,  a  period  of 
401  days.  But  it  was  at  no  time  so  readily  demonstrated  as  in 
Experiments  A  and  B.  Between  the  above  dates  a  negative  result 
was  obtained  on  seven  different  occasions.  On  March  6, 1899,  it 
was  apparently  (for  reasons  of  the  sort  already  stated)  dead,  or 
present  in  very  small  amount. 

In  Experiment  D  (sand,  sterilised)  the  B.  prodigiosus  remained 
alive  from  September  22, 1897,  to  April  18,  1898,  a  period  of  208 
days.  But  whereas  it  was  readily  demonstrated  at  first,  later  on 
it  was  found  only  with  difficulty.  Between  these  dates  a  negative 
result  was  obtained  on  one  occasion  only.  On  March  6,  1899, 
it  was  in  all  probability  dead. 

The  conclusions  to  be  drawn  from  this  series  of  experiments 
carried  out  under  the  above  conditions  during  many  months  seem 
to  be : — 

(1)  That  the  B.  prodigiosus  can  retain  its  vitality  in  certain 
soils  under  certain  conditions  for  a  very  considerable  time. 

(2)  That  in  sterilised  soils  it  is  more  readily  demonstrated 
than  in  other  soils.  [At  one  time  it  was  thought  that  the 
sterilisation  of  the  soil  tended  to  prolong  the  life  of  B.  prodigi- 
osus, but  later  results  did  not  entirely  confirm  this  inference.] 

(3)  That  in  a  pure  sandy  soil,  as  well  as  in  a  town  garden 
soil,  the  B.  prodigiosus  can  retain  its  vitality  for  long  periods. 
On  the  whole,  however,  the  sandy  soil  seemed  to  be  less 
favourable  to  it  than  the  other. 

Series  II, — Further  Experi^nents  with  B.  Pi^odigiosics. 

(X)  An  earthenware  pot  (4-in.  x  2f-in.)  was  filled  with  soil 
taken  from  a  wood  ;  a  soil  which  had  not  been  manured  or 
*' treated"  in  any  way.  This  soil  was  not  sterilised.  Distilled 
water  was  added  to  it  in  excess  of  saturation,  and,  after  leaving 
for  24  hours  to  drip,  the  soil  within  the  pot  was  inoculated  in  the 
following  way  : — 

A  strong  platinum  needle  was  charged  with  B.  prodigiosus  (from 
a  youug  agar  culture),  and  the  soil  inoculated  therewith  in  the 
same  way  as  in  making  a  gelatine  stab  culture  :  that  is,  the  needle 
was  thrust  vertically  downwards  as  nearly  as  possible  in  the  centre 
of  the  soil  in  the  pot,  and  to  a  depth  of  about  2-ins.^  The  pot 
having  been  fitted  with  a  loosely  adjusted  lid,  and  made  to  rest  in 
a  small  shallow  dish  containing  a  few  ccs.  of  water,  was  next 
placed  in  a  dark  chamber.  The  water  in  this  dish  was  renewed 
from  time  to  time  to  make  up  for  loss  by  evaporation. 

(2)  Another  experiment  similar  in  every  respect  to  the  above, 
but  with  a  different  soil,  was  also  carried  out.  This  soil  was  a 
clay  garden  soil  that  had  been  periodically  manured. 

*  This  method  of  inoculation  was  likewise  resorted  to  in  Series  III.  and  IT. 
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>fr.B.Ka.i        In  seeking  to  determine  how  long  the  B.  prodigiosna  retaiQ«<_ 
its  vitality  in  the  aoil  within  the  earthenware  pots  at  the  site  of 

taocnugoBor    the  inoculation,  and  aa  to  whether  it  Bproad  laterally  beyond  the 
actual  point  of  inocntatiun,  the  following  plan  t  waa  adopted  ; — 

A  Bteriliaed  platinnm  needle  waa  thraat  vertically  downwards 
in  the  centre  of  the  soil  in  the  pot — i.e.,  along  the  original  line  of 
inoculation — and  obliqne  agar  tubes  were  inoculated  by  rubbing 
the  needle  to  and  fro  over  the  sarface  of  the  meiliuui.  Farther, 
the  needle,  after  Bt«riUaatioii,  waa  affain  throat  vertically  down- 
wards into  the  soil  within  the  pot,  this  time  at  a  abort  distance 
from  itB  centre,  and  other  agar  tubes  inoculated.  The  presence 
of  B.  prodigiosna  on  the  agar  was  readily  determined  by  the 
characteristic  growth  which  it  shows  on  this  medium. 

The  results  of  Experiments  1  and  3  are  shown  in  the  follow: 
table :— 

1  rod  growth  ;  and  the  riga  — 


Namber  of  dnj-a  subsequent  to 
wu  teated. 

NeeiUe-sam 
from  Ceatre. 

pie  token- 
i  inch  from  Cental 

Eiperiment  1,    IBth  doj 

„            106th    „'    

Exporimtnt  3,   SUh  day 

..              95th    „      

± 
+ 

= 

In  these  two  expertmeals  there  was  no  evidence  of  exteuud 
of  growth  in  a  lateral  direction  from  the  centre  towards 
periphery ;  nevertheless  in  other  experiments  about  to  be  re- 
corded such  extension  appeared  to  have  taken  place.  Id  Experi- 
ment 1  of  this  series  B.  prodigiosus  was  alive  niter  45  days,  and  in 
Experiment  3  after  34  days.  In  the  first  experiment,  by  the 
106th  day  the  B.  prodigiosns  appeared  to  have  lost  its  vitality ; 
in  the  second  experiment  this  organism  appeared  to  be  dead  by 
the  95th  day. 

{i.)  In  another  set  of  experiments  soil  was  inoculated  with 
B.  prodigiosus  in  precisely  the  same  way  as  above,  and  in  general 
the  procedure  was  the  same.  The  soil,  however,  was  different 
(with  one  exception),  and  tin  vessels  were  used  ;  moreover,  in 
two  out  of  the  four  experiments  of  this  set  the  soil  was  sterilised 
by  moist  heat  before  being  inoculated.  The  tin  vessels,  which 
were  described  and  figured  in  last  year's  report  (App.  B,,  No.  2), 
couaisted  of  tin  cylinders  having  each  a  moveable  perforated  top 
and  bottom.  After  inoculation  the  vessels  were  placed  on  a  glass 
disc  and  covered  with  a  bell  jar,  so  as  to  prevent  the  soil  from 
becoming  too  dry  ;  and  they  were  kept  in  the  dark  at  the  room 
temperature.  Aa  in  the  preceding  experiments  the  soil  befote 
inoculation  ^^-as  saturated  with  water. 

In  Experiments  A.  and  B.  virgin  soil  from  a  plantation  wu 
The  soil  was  not  aterilised. 


417 


In  Experiment  C  the  same  soil  was  used  as  in  Experiment  (2)  app.b.Ko.4. 
ante^  but  it  was  sterilised.  On       " 

In  Experiment  D  a  virgin  peaty  soil  was  nsed.  This  soil  also  inwjnu^on  of 
was  sterilised.  partiouiar 

Microbes ;  by 

The  results  are  shewn  in  the  following  table  : —  Dr-  Houston 

[The  sign  -f  signifies  a  positive  result,  i./*.,  a  red  growth  ;  and  the  sign  —  a 
negative  result,  i.e.^  no  red  growth  ] 


Experiment. 

Number  of 
days  subse- 
quent to 
inocnlation 
on  which 
soil  was 
tested. 

Needle-sample  taken — 

#-^«.  n««4.-^       \  iaoh  from       1  inch  from 
from  Centre.          ^^^^               ^^^^ 

^  }  not  sterilised  | 

28th  day 

+ 
+ 

+ 

No  reoord 
If 

D.  [  ^^^^^        i 

22nd  day 

+ 

+ 

No  record 

»» 

3*  [  not  sterilised  | 

31st  day 
11 

+ 
No  record 

4- 
No  record 

No  record 

C.  J                        i 

!•  sterilised        { 
B.I                         1 

25th  day 

+ 

+ 

+ 
(one  colony) 

No  reoord 

^*  1  not  steriUsed  | 

57th  day 

— 

— 

No  reoord 

^-  1  sterilised        | 

51st  day 
It 

+ 

+ 
No  record 

+ 
No  record 

3*  [  not  sterilised  | 

127th  day 

— 

— 

No  reoord 

>  sterilised        < 
D.  )                          1 

121st  day 

+ 
(greatest  red 
growth) 
Experimer 

(less  red 
growth) 
it  abandoned. 

+ 

(least  red 

growth) 

g-  i  not  sterilised  | 

130th  day 

— 

— 

No  reoord 

>» 

g  1  not  sterilised  | 

* 

Ezperimer 

it  abandoned. 

C.    sterilised 

191st  day 

+ 

(greatest  red 

growth) 

+ 
(less  red 

growth) 

(least  red 
growth) 

C.    sterilised 

376th  day 

— 

— 

— 

It  will  be  noted  that  in  Experiment  D  no  growth  was  at  any 
time  obtainable,  and  this  result  is  probably  to  be  referred  to  the 
acidity  of  the  peaty  soil. 

Experiment  C  yielded  very  different  results  from  the  results 
obtained  previously  with  this  same  soil,  in  Experiment  2  of  this 
series,  in  an  unsterilised  condition.  Briefly,  B.  prodigiosus 
9363  ap 
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Od 

Inocnlatton  of 
BoOwith 
particiilar 
Microbes;  by 
Dr.  Houston. 


survived  for  191  days,  but  not  for  375  days.  Moreover,  it  was 
present  although  in  small  amount  outside  the  original  line  of 
inoculation,  and  as  late  as  the  191st  day  was  detected  in  the 
cultures  made  ]^-inch  and  1  inch  from  the  centre  of  the  soil  as 
well  as  from  the  centre  itself. 

As  regards  Experiments  A  and  B  :  in  Experiment  A  a  positiye 
result  was  obtained  from  the  centre  of  the  soil  up  to  the  Slst  day, 
but  later  the  results  were  negative.  Further,  on  the  Slst  day, 
B.  prodigiosus  showed  itself  in  the  culture  made  ^  inch  from  the 
centre  of  the  soil,  but  not  in  the  culture  made  1  inch  from  the 
centre. 

In  Experiment  B,  on  the  28th  day,  B.  prodigiosus  was  alive  at 
the  centre  of  the  soil,  but  could  not  be  found  in  the  culture  made 
^  inch  from  the  centre.  By  the  57th  day,  B.  prodigiosus  appeared 
to  be  dead,  both  centrally  and  ^  inch  from  the  centre  of  the  soil. 

[It  is  diflBcult  to  determine  whether  in  Experiments  A  and  C 
the  extension  laterally  of  B.  prodigiosus  outside  the  original  line 
of  inoculation  may  not  have  been  due  to  some  mechanical  factor, 
not  to  actual  continuous  spread  of  growth  of  the  microbe  through 
the  layers  of  soil.  The  physical  characters  of  different  soils  may 
have  no  small  concern  in  determining  the  possibility  of  extension 
mechanically  beyond  the  original  area  of  inoculation.  Indeed, 
it  is  open  to  doubt  whether  in  the  case  of  ordinary  soils  placed 
under  ordinary  conditions  any  great  muUipUcathm  of  germs 
artificially  or  accidentally  introduced  really  does  take  place,  and 
I  find  it  difficult  to  believe  in  well-marked  and  definite  sjn'ead  by 
actual  continiunis  growth  as  compared  with  mere  mechanical 
extension.  From  my  own  observations  as  to  the  ratio  of  spores  to 
total  bacteria  in  sewage,  in  ordinary  surfoce  soil,  and  in  soil 
grossly  polluted  with  excrement,  I  am  disposed  to  suspect  that  in 
Hurface  soil  there  is  ordinarily  not  only  absence  of  sustained 
multiplication  of  imported  bacteria  but  a  shorter  period  of  so- 
called  dormancy  than  seems  to  be  generally  accepted,  and  that, 
consequently,  there  is  prtjgrpssive  death  of  superadded  sjjecies, 
except  in  the  case  of  sporing  forms.  Of  course  I  am  here 
assuming  that  spore  formation  is  not  the  highest  stage  in  the  vital 
activity  of  a  bacterium,  but  is  to  be  regarded  as  a  means  of 
preserving  the  species  where  the  conditions  are  unfavourable.] 


Series  III. — Experiments  with  B.  DiptJteriw, 

The  soil  in  this  series  of  experiments  was  inoculated  in  precisely 
the  same  way  as  in  the  preceding  series  (Series  II.),  and  was  kept 
under  the  same  conditions.  But  the  micro-organism  used  in  the 
experiment  was  the  diphtheria  bacillus. 

(1).  The  soil  was  a  virgin  soil  taken  from  a  wood  rich  in 
vegetable  matter.  It  was  not  sterilised.  In  seeking  to  ascertain 
whether  or  not  the  diphtheria  bacillus  had  survived  inthissoili 
cultures  were  made  in  a  variety  of  media — agar,  gelatine,  ascitic 
agar,  &c. 

On  the  5th  day  after  inoculation  of  the  soil  a  negative  result  was 
obtained  as  regards  cultures  made  with  needle-samples  ^  inchfroiD. 
the  centre  of  the  soil,  but  as  regards  the  cultures  made  from  th^ 
centre  (original  line  of  inoculation)  colonies  appeared  on  ^^^ 
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media    closely    resembling    those    of    the    diphtheria    bacillus.   app.b.No.^. 
These,  on  subculture  and  further  study,  were  finally  classed  as  on 
diphtheria,  although  it  is  to  be  noted  that  when  cultivated  side  aJSi^lJ^*^"  **^ 
by  side  with  the  original  stock,  slight  differences  showed  them-  particular 

selves.  Mi«rpbe« ;  by 

On  the  7th  day  after  inoculation  further  cultures  were  made 
with  samples  from  the  centre  and  ^  inch  from  the  centre  of  the 
soil.  A  positive  result  was  obtained  in  the  former  case,  and  a 
negative  one  in  the  latter.  Immediately  after  these  cultures  had 
been  made  the  soil  was  again  inoculated  centrally  from  a  fresh 
diphtheria  culture. 

On  the  17th  and  61st  day  after  the  primary  inoculation  and 
the  10th  and  54th  after  the  secondary  inoculation  the  testings 
were  repeated.  Here  a  negative  result  was  obtained  in  both 
cases,  /.^.,  in  the  cultures  made  from  the  centre  and  ^  inch  from 
the  centre  of  the  soil. 

(2).  In  this  experiment  the  same  soil  was  used  as  before,  but  it 
was  sterilised  (4  hours  at  100°  C.)  previous  to  inoculation  with 
the  diphtheria  bacillus. 

On  the  4th  day  after  inoculation,  cultures  were  made  with 
samples  from  the  centre  and  ^  inch  from  the  centre  of  the  soil. 
No  growth  appeared  in  these  cultures.  The  diphtheria  bacillus 
was  therefore  again  inoculated  into  the  soil. 

On  the  2nd  day  after  this  fresh  inoculation  further  cultures  were 
made.  On  this  occasion,  however,  a  growth  appeared  of  sporing 
bacteria,  notwithstanding  the  prolonged  heating  of  the  soil ;  and 
the  diphtheria  bacillus  could  not  be  isolated.  The  soil  was  there- 
fore again  sterilised,  this  time  in  the  autoclave  at  120°  C,  for 
1  hour,  and  the  diphtheria  bacillus  again  introduced  into  the  soil. 

On  the  7th  day  after  this  third  inoculation  of  the  soil,  cultures 
were  made  from  the  centre,  and  ^  inch  from  the  centre.  A 
positive  result  was  obtained  in  the  culture  made  from  the  centre, 
and  a  negative  result  as  regards  the  culture  made  ^  inch  from  the 
centre. 

On  the  23rd  daj'  after  inoculation  the  diphtheria  bacillus  could 
not  be  isolated  by  culture  from  any  part  of  the  soil. 

These  experiments  with  B.  diphtheriae  do  not  admit  of  any 
useful  inferences  being  drawn,  even  of  a  provisional  nature.  Yet 
they  serve  to  illustrate  the  extreme  diflBculty  of  isolating  the 
diphtheria  bacillus  in  a  mixed  culture  of  bacteria,  and  give  rise 
to  the  belief  that  the  diphtheria  bacillus  readily  loses  its  viability 
in,  at  all  events,  some  soils. 

Series  IV. — Experiments  with  Koch's  Vibrio . 

The  soil  in  this  series  was  inoculated  in  precisely  the  same  way 
as  in  the  preceding  series  of  experiments  (Series  II.  and  III.), 
but  the  microbe  used  was  Koch's  vibrio.  The  soil  was  not 
sterilized. 

(1.)  The  soil  was  the  same  as  that  used  in  Experiment  (1), 
Series  III. 
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In  seeking  to  detormine  whether  or  not  the  vibrio  snrvived 
the  Boil,  needle-samples  were  taken  from  the  centre  and  i  in< 
iiiopaiation  of    from  the  Centre,  and  inoculated  into  peptone  tubes  (1°^  pepton 
5Suw£r         0'b\  Na.  CL).     These  were  incubated  for  one  night  at  37^  ( 

and  the  surface  layers  of  liquid  then  examined  in  stained  micr 
scopic  preparations. 

The  following  table  gives  the  results  in  a  concise  form  : — 

[The  sign  +  signifies  a  positive  result,  and  the  sign  ^  a  negatiTe  result 

regards  the  presence  of  Koch's  vibria] 


On 


Hiorobes;  by 
Dr.  Houston. 


Number  of  Days  subsequent 

to  Inoculation  with 

Koch's  Vibrio  when  the 

Soil  was  Tested. 


Needle-samples  taken — 


from  CSentre. 


6th  day 
17th    „ 
88th   H 
61  fit    ,, 


••• 
.  •  t 

•  •• 


^  inch  from  Centre 


Here  Koch's  vibrio  retained  its  vitality  in  the  soil  for  38  days 
but  not  for  61  days. 

There  was  no  evidence  of  any  extension  of  growth  havinj 
taken  place  to  a  distance  of  ^  inch  from  the  original  line  o; 
inoculation. 

(2.)  The  soil  was  the  same  as  that  used  in  Experiment  (1)  oi 
this  series,  but  it  was  sterilized  before  inoculating  it  with  Koch'i 
vibrio. 

The  results  are  given  in  the  following  table  : — 

[The  sign  -|-  signifies  a  positive,  and  the  sijrn  —  a  neg'ative  result,  ae  regard 

the  presence  of  Koch's  vibrio.  J 


Number  of  Days  subsequent 

to  Inoculation  with 

Koch's  Vibrio  when  the 

Soil  was  Tested. 


4th  day 
7th   „ 
18th   „ 
20th   „ 

4l8t     ,. 
232nd  „ 


Needle-samples  taken — 


from  Centre. 


J  inch  from  Centre 


Here  Koch's  vibrio  retained  its  vitality  for  41  days,  but  not  U 
232  days. 

There  was  no   evidence  of  any  extension  of  growth    havir 
taken  place  beyond  the  original  line  of  inoculation. 

It  is  unnecessary  to   make   any  further   comments    on    the 
vibrio  experiments  ;  they  were  carried  out  prior  to  inoculation 
soils  in  "  rure,"  and  are  to  be  regarded  as  preliminary  only. 
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PART   11.  APP.fi^o.4. 

On 

Inoculation  of  Soil  "in  rure"  with  B.  Prodigiosus  and  J»op^ttonof 

ooil  witn 

KOCH'S  Vibrio.  ffi^gj^  ^^ 

The  following  is  a  Bummary  of  the  several  sections  of  further 
work,  during  1898-99,  in  the  inoculations  of  soil  : — 

1.  Description  of  procedure  with  preliminary  remarks. 

2.  Experimental  work. 

Series  A.     Inoculation   of  soil   with   Koch's  Vibrio 

and  B.  Prodigiosus. 
Series  B.     Second  inoculation  of  soil  with  Koch's 

Vibrio. 
Series  C.     Third  inoculation  of  soil   with   Koch's 

Vibrio. 
Series  D.    Fourth  inoculation  of  soil   with  Koch's 

Vibrio. 

3.  Summary  of  results,  and  conclusions. 

iA.  Table  of  Meteorological  observations. 
B.  Diagrams    1    and    2    illustrating    the 
inoculated  plots. 
C.  Figs.  1  to  12  illustrating  the  work. 

1.  Description  op  Procedure  with  Preliminary 

Remarks. 

The  plot  of  ground  chosen  for  these  experiments,  is  situated  in 
the  country  some  miles  from  London,  on  a  gentleman's  private 
estate. 

The  soil  was  originally  dredged  (about  1888),  from  the  bed 
of  a  stream  and  deposited  on  marshy  ground  adjoining  this  stream. 
It  was  at  one  time  manured  but  for  the  last  4  j^ears  no  manure  or 
other  "dressing"  has  been  applied  to  it.  The  plot  of  ground 
has  a  gentle  slope  of  about  1  in  10  in  a  uniform  direction.  It  lies 
in  the  "open,"  but  there  are  trees  and  shrubs  near  which,  to 
some  extent  and  during  certain  hours  of  the  day,  shelter  the 
ground  from  the  direct  rays  of  the  sun.  The  soil  may  be  re- 
garded as  of  poor  quality,  and  not  rich  in  organic  matter. 
Nevertheless,  we  have  it  on  the  authority  of  competent  observers 
that  not  alone  soils  rich  in  decaying  animal  and  vegetable  organic 
matter  are  to  be  credited  with  harbouring  the  specific  germs 
of  cholera,  but  impoverished  soils  also ;  soils  which  so  far  as 
can  be  judged  do  not  widely  differ  in  their  general  character 
from  the  above.  The  nature  of  this  soil  was  in  some  respects 
unfavourable  to  the  experiments  ;  it  was  not  very  open  or  porous, 
so  that  during  heavy  rains  the  surface  became  clogged  and  the 
rain  was  not  absorbed  sufficiently  rapidly  to  prevent  its  running 
off  the  surface. 

An  area  was  marked  out  measuring  16  x  15  feet,  and  a  trench 
was  dug  round  it.    In  addition  there  was  provided  a  central  trench 
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App.  b.  No.  4.     dividing  the  area  into  two  equal  halves.   These  trenches  sabsetqaent 

^.      —  to  the  inoculations  of  the  soil  were  periodically  watere«i  ^iih  a 

lnocti]»tion  of    strong  solution  of  a  powerful  germicide.     A  special  ploc  mea;$iir- 

Mrtioc^         ^^E  5  X  10  feet  was  marked  out  with  pegs  and  stoat  scring  with- 

BiorobflN ;  by     in   each   division   of  the  area.     The  one  plot  was  reserved  f«>r 

experiments  with  Koch's  vibrio  and  the  other  for  experiments 

with  B.  prodigiosus.     The  dimensions  etc.  of  the  plots  are  shewn 

in  Diagram   1  :  the   left-hand  plot  (1)  was  used  for  inoculation 

experiments  with  Koch's  vibrio  and  the  right  hand  one  (2)  for 

similar  experiments  with  B.  prodigiosus.     Diagram  2  is  a  eon- 

tinuation    of  Diagram   1   in    so  far    as  the  vibrio   plot   (1)  is 

concerned. 

The  ground  was  prepared  for  inoculation  by  weeding  the  whole 
surface  and  slightly  hoeing  it  to  loosen  the  soil  a  little,  and  then        \ 
raking  it  as  flat  as  possible. 

The  experiments  with   B.  prodigiosus,   while  of  considerable? 
interest  in  themselves,  afford  in  more  ways  than  one  a  valuabi«^ 
"  control "     to     the     experiments    with     Koch^s    vibrio.      Thi^ 
B.   prodigiosus   was  selected   because  it  is  readily  isolated  aii><^ 
identified  in  a  mixture  of  bacteria  of  different  sorts,  and  for  it^^ 
reason  that,  although  a  non-pathogenic  organism,  it,  like  Koch^ 
vibrio,  is  a  non-sporing  microbe  and  one  therefore  which  migF 
be  expected  to  be  influenced  by  physical  agencies  to  an  exte: 
comparable  in  some  measure  to  Koch's  vibrio. 

The  previously  ascertained  influence  of  physical  conditions 
one   or  other   or  on   both    of    these    micro-organisms    may 
described  as  follows  : — 

A  temperature  (moist  heat)  of  about  52°  C.  for  10  minutes,         is 

commonly  fatal  to   Koch's  vibrio,  and  the  thermal  death-poiE nt 

of  B.  prodigiosus  is  believed  to  be  about  6  degrees  higher. 

B.  prodigiosus  does  not  grow  after  being  frozen  for  51  da^^js 
(Prudden). 

A  culture  of  B.  prodigiosus  may  retain  its  vitality  for  18  mont 
if  preserved  in  a  hermetically  sealerl  glass  tube  (Sternbei 
Koch's  vibrio  may  be  preserved  in  a  moist  state  for  se^ 
months,  according  to  Kitasato. 

Dessi cation  is  very  fatal  to  non-sporing  bacteria  and  seems  ^^ 
be  especially  so  to  Koch's  vibrio.  Koch  found  that  his  "  com  :^"^ 
bacillus  "  lost  its  vitality  after  being  dried  upon  a  cover  glass  ^^' 
only  three  hours. 

Lastly,  the  optimum  temperature  for  the  growth  of  the  Koc?  ^  ^ 
vibrio  is  37°  C.  and  for  the  B.  prodigiosus  about  25°  C. 

Upon  the  whole  therefore,  it  was  to  be  anticipated  that  th^      ^* 
prodigiosus  would  retain  its  vitality  for  a  longer  perio<i  ttr^^" 
Koch's  vibrio:     That,  for  instance,  the  influence  of   light  j^-^^ 
particularly  of  direct  sunlight;   the  effect  of  extremes  of  t^** 
and  cold  ;  the  comparative  absence  of  organic  matter  and  perh^^P^ 
particularly  of  decomposing  animal  organic  matter  in  thescp^^^' 
the  drying  effect  of  wind  and  heat ;  and  the  competing  influe^^^ 
of  the  soil   bacteria  would  together  tend  to  sooner  inhibit    *^* 
growth  or  destroy   the  vitality  of  Koch's  microbe  than  thatJ     ^^ 
the    B.   prodigiosus.       Nevertheless  it    was    believed  that     **^ 
parallel  inoculations  of  the  same  sort  of  soil  with  B.  prodigio^'^ 
wd  with  Koch's  vibrio  might  be  of  advantage. 
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2.— Experimental  Work. 


App.  B.  No.  4; 


Seines    A. — Inoculation    of   Soil    with    Koch's    Vibrio   and    B.  Socuiation  of 

Prodi giosti^H.  Soii  with 


Koch'B  Vibrio.* 


May  15th,  1898. 


B.  Pbodigiosus. 


particnlar 
Microbes ;  by 
Dr.  Tlonston. 


Six  oblique  Agar  tabes  were  inocu- 
lated over  the  whole  surface  in  each 
case  with  a  fresh  culture  of  Koch's 
vibrio,  and  incubated  at  37°  C. 


Six  oblique  Agar  tubes  were  inocu- 
lated over  the  whole  surface  in  each 
case  with  a  fresh  culture  of  B.  pro- 
digiosus,  and  incubated  at  20°  C. 


May  2l8t. 


The  growth  from  these  tubes  was 
transferred  to  200  cc.  sterile  water  in 
a  sterile  bottle,  and,  on  reaching  the 
area  to  be  inoculated,  the  mixture  of 
bacteria  and  water  was  farther  diluted 
to  9  pints  with  rain  water  and  then 
carefully  distributed,  by  means  of  a 
watering  can  having  a  fine  spray, 
equally  over  the  whole  area  reserved 
for  the  vibrio  experiments,  namely, 
the  plot  (10  X  o  feet)  numbered  (1) 
in  Diagram  No.  1. 


The  growth  from  these  tubes  was 
transferred  to  200  cc.  sterile  water  in 
a  sterile  bottle,  and,  on  reaching  the 
area  to  be  inoculated,  the  mixture  of 
bacteria  and  water  was  further  diluted 
to  9  pints  with  rain  water  and  then 
carefully  distributed,  by  means  of  a 
watering  can  having  a  fine  spray, 
equally  over  the  whole  area  reserved 
for  the  prodigiosus  experiments, 
namely,  the  plot  (10x5  feet)  numbered 
(2)  in  Diagram  No.  1. 


From  certain  experiments  previously  carried  out  it  is  believed  that  in  this 
way  at  least  100,000  million  germs  were  sown  on  the  plots  of  soil  in  each 
instance. 

It  cannot  be  too  strongly  insisted  on  that  the  culture  medium  on  which 
the  growth  had  taken  place  was  not  in  either  case  added  to  the  soil. 
Therefore,  the  two  sorts  of  organisms  carried  with  them  very  little  pabulum, 
and  had  to  depend  for  their  future  sustenance  to  the  organic  matter  and 
salts  in  the  soil  itself. 


June 

Samples  of  soil  were  collected  in 
sterile  test  tubes  from  the  spot  marked 
in  Diagram  No.  1  (1)  as  1,  2,  3,  4.  A 
fragment  of  soil  from  each  of  these 
tubes  was  added  to  each  of  four  peptone 
tubes  (peptone  1  %,  sodium  chloride 
0*5  %),  and  the  latter  incubated 
at  37°  C. 


4th. 

Samples  of  soil  were  collected  in 
sterile  test  tubes  from  the  spots  marked 
in  Diagram  No.  1  (2)  as  1,  2,  3,  4.  Ob- 
lique agar  tubes  were  inoculated  from 
portions  of  these  samples,  and  were 
incubated  at  20°  0. 


June  6th. 


Microscopic  preparations,  stained 
with  gentian  violet,  were  made  from 
the  surface  layer  of  the  liquid  in  the 
peptone  tubes.  By  careful  searching 
a  few  comma-like  bodies  were  noted,  but 
neither  their  appearance  nor  their 
numbers  allowed  of  a  positive  result 
being  recorded. 


June  10th 

Samples  of  soil  were  obtained  from 
spots  marked  5,  6,  7  on  diagram  No.  1 
(1),  and  peptone  tubes  were  inoculated 
from  these  soils  and  incubated  at  37°  G. 
In  some  cases  the  soil  was  added 
directly  to  the  peptone  ;  in  others  the 
soil  was  first  mixed  with  water,  and  the 
mixture  of  soil  and  water  added  to  the 
peptone. 


All  showed  a  copious  red  growth. 


A  sample  of  soil  was  collected  from 
the  spot  marked  5  in  Diagram  No.  1  (2), 
and  agar  tubes  inoculated  and  incu- 
bated as  before. 


*  Oalture  kindly  given  me  by  Dr.  Klein. 
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iffr.B.Ko.4.  June  nth. 

.  A  oarefal  microsoopic  examination 

BoeiilatSon  of  of  stained  cover  glass  specimens  made 

loll  with  from  the  upper  layers  of  the  liquid  in 

aiiSSSf  ww  ^^    peptone    tubes    yielded   ne^tire 

June  18th. 


A  copious  growth    of    Prodigiosus 
was  noted. 


June  21st 


A  stout  platinum  needle  (1|'  long) 
in  a  metal  bcdder  was,  after  steriU- 
sation,  stabbed  downwards  into  the 
soil  in  ten  different  places  in  each  of 
the  four  quarters  of  the  inoculated 
plot  (1)  Diagram  1.  Between  each 
stab  Uie  needle  was  passed  into  the 
liquid  contained  in  a  peptone  tube, 
and  moved  about  so  as  to  detach  any 
adhering  soil.  Four  peptone  tub^ 
were  thus  inoculated  from  each  of  the 
four  quarters  of  the  plot.  They  were 
incubated  at  37^  C.  for  one  night.  On 
microscopic  examination  a  negative 
result  was  obtained. 


Another  sample  of  soil  was  obtained 
from  spot  marked  6  on  Diagram  No.  1 
(2),  and  agar  tubes  inoculated. 


June  23. — ^The  result  was  negative ; 
so  furtiier  agar  tubes  were  inoculated 
from  the  same  sample  of  soil. 


June    29th. — None     of     the 
showed  any  red  growth. 


tubes 


July  5th, 
Samples  of  soil  were  collected  from  the  prodig^osus  plot  at  spots  marked 
7,  8,  9.  10  on  Diagram  1  (2),  and  agar  tubes  were  inoculated  and  incubated. 
The  result  was  negative  in  each  case. 

July  12th. 
A  sample  of  soil  was  obtained  from  spot  marked  1 1  on  Diagram  No.  1  (2). 
and  on   July  15th  from  spot  12,  and  agar  tubes  inoculated.     The  result  wa« 
positive,  but  only  a  single  colony  of  prodigiosus  developed  in  each  case. 

July  19th. 

A  sample  of  soil  was  obtained  from  spot  marked  13  on  Diagram  No.  1  (2). 
and  agar  tubes  inoculated.  The  result  was  positive,  but  only  a  single  colony 
of  prodigiosus  developed. 

August  9th. 

Another  sample  was  obtaiced  from  spot  marked  14  on  Diagram  No.  1  (2), 
and  agar  tubes  inoculated.  The  result  was  negative,  although  the  experi- 
ment was  repeated. 

October  26th. 

The  plot  was  by  now  overgrown  with  weeds  to  such  an  extent  that  it  wm 
necessary  to  have  it  weeded.  Scraping^  of  surface  soil  from  the  spots 
marked  X  on  Diagram  No.  1  (2)  were  mixed  with  an  equal  amount  of  sterile 
water,  namely,  3(H)  grammes  of  soil  and  300  cc.  of  water,  and  agar 
tubes  inoculated  from  the  mixture.  A  single  colony  of  B.  prodigiosu* 
developed. 

TVte  li.  prod  iff  ioftus  had  tlwn  nuvvivcd  158  duys. 

December  30th. 
Surface  scrapings  (341  grammes)  were  taken  from  the  whole  of  the  upper 
right  quarter  (marked  with  horizontal  lines  and  circles  on  Diagram  No.  1  (2)) 
of  the  prodigiosus  area.  The  soil  thus  obtained  was  mixed  with  an  equal 
amount  of  sterile  water,  and  agar  tubes  were  inoculated  from  the  mixture. 
The  result  was  negative. 

January  14th,  1899, 
Surface  scrapings  (530  grammes)  were  taken  from  the  whole  of  the  left 
lower  quarter  (marked  with  oblique  lines  running  from  right  to  left  from 
above  downwards  on  Diagram  No.  1  (2))  of  the  prodigiosus  area.  The  soil 
thus  obtained  was  mixed  with  an  equal  bulk  of  sterile  water,  and  a  number 
of  "oblique"  agar  tubes  were  inoculated  from  the  mixture.  Tho  result  was 
again  negative. 


4^ 


Febroary  2S£d. 


An>.  k  Ha  4. 


Surface  scrapingB  of  soil  (210  grammes)  were  taken  from  the  whole  of  the  qq 

ipper  left  quarter  (marked  with  oblique  lines  running  from  left  to  right  Inoculation  of 

Tom  above  downwards  on  Diagram  No.  1  (2))  of  thft  prodigiosus  area.    The  Soil  with 

-oil  thus  obtained  was  thoroughly  mixed  with  500  cc.  sterile  water,  and  a  ^^^bw^  by 

kumber  of  "oblique"  agar  tubes  were  inoculated  from  the  mixture  of  soil  Dr.  HonUon. 
knd  water.    The  result  was  negative. 

March  2nd. 

Surface  scrapings  of  soil  (495  grammes)  were  taken  from  the  whole  of  the 
nght  lower  quarter  (marked  with  vertical  lines  and  black  dots  on  Diagram 
Ho.  1  (2))  of  the  prodigiosns  area.  The  soil  thus  obtained  was  thoroughly 
mixed  with  500  cc.  sterile  water,  and  a  number  of  **  oblique ''  agar  tubes 
were  inoculated  from  the  mixture  of  soil  and  water.  The  result  was 
negative. 


Series  B, — Second  uif)culation  of  Soil*  with  KocWs  Vibrio, 

June  25th. 

Six  oblique  agar  tubes  were  inocidated  over  the  whole  surface  in  each  case 
with  a  fresh  culture  of  Koch*H  vibrio  and  incubated  at  37°  (y.  for  one  night 
and  afterwards  at  20°  C. 

July  5th. 

The  growth,  was  as  before,  transferred  to  sterile  water,  and  on  reachiug 
the  vibrio  plot,  further  diluted  to  nine  pints.  But  on  this  occasion,  instead 
of  inoculating  the  whole  plot,  only  the  upper  left  quarter  (marked  with 
oblique  lines  running  from  right  to  left  from  above  downwards  on  Diagram 
No.  1(1))  was  seed^  with  Koch's  microbe.  Immediately  after  inoculation 
a  sample  of  soil  was  taken  from  spot  marked  8  on  Diagram  No.  1(1)  and  in 
the  evening  of  the  same  day  three  peptone  tubes  were  inoculated  and 
incubated  at  Sr  C. 

July  6th. — A  positive  result  was  obtained  on  microscopic  examination 
without  any  difficulty.  This  would  seem  to  indicate  that  the  method  was 
not  at  fault,  and  that  when  Koch's  vibrio  was  alive  and  present  in  any 
number  it  could  be  readily  idcntiji^d  in  a  mijrture  of  hirtrria  of  tliffrrt'Ht 
sort. 

July  7th. 

Another  portion  of  soil  was  obtained  from  the  spot  marked  9  on  Diagram 
No.  1  (1),  and  a  peptone  tube  was  inoculated  therewith  and  placed  in  the 
incubator  at  37°  C. 

July  8th. — On  microscopic  examination  a  positive  result  was  obtained 
without  any  difficulty. 

July  12th. 

Another  sample  of  soil  was  taken  from  the  spot  marked  10  on  Diagram 
No  1  (1),  and  two  peptone  tubes  inoculated  and  incubated  as  before. 

July  13th. — Here  a  negative  result  was  obtained  on  microscopic  exami- 
nation. 

On  July  14th  and  19th 

fresh  samples  were  taken  from  spots  marked  11  and  12  on  Diagram  No.  1  (1), 
and  peptone  tubes  inoculated  as  in  the  previous  experiments.  But  in  both 
cases  the  result  was  negative. 

August  9th. 

The  whole  of  the  area  last  inoculated  with  Koch^s  vibrio,  namely,  the 
area  marked  with  oblique  lines  running  from  right  to  left  from  above 
downwards  on  Diagram  No.  1  (1),  was  tscrapcd  with  a  sterile  tin  scoop  into 
a  Hterile  tin  vessel.  250  grammes  of  this  soil  were  then  mixed  with  250  cc 
sterile  water,  and  1  cc  of  the  mixture  of  soil  and  water  was  added  to  each 
of  five  peptone  tubes.    The  tube^  were  incubated  as  before  at  37"  C. 


Antecedent  to  each  further  inoeulation  (.2nd,  3rd  and  4tb)  the  soil  was  prepared  by 
ding,  hoeing,  and  raldng.   The  weeds  were  burnt 
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APP.  B.  Ko.  4. 

On 

InooaUtion  of 
Boil  with 
particular 
Microbes ;  by 
Dr.  Houston. 


August  10th. — The  result  was  practically  nefirative,  although  a  few 
organisms  were  noted  in  the  microscopic  stamed  prepar»tionB  which  might 
conceirably  be  the  progeny  of  Koch's  microbe  somewhat  altered  in  its 
morphological  character  by  sojourn  in  soil. 

On  August  2oth  the  remainder  of  the  soil  (380  grammes)  was  mixed  with 
H80  cc.  of  water,  and  seven  peptone  tubes  were  inoculated  with  the  mixture 
of  soil  and  water.  After  incubation  for  one  night  at  37^  C,  mioroeicopic 
Htained  preparations  were  made  from  the  tube,  and  very  carefnlly  examined. 
The  result,  however,  was  quite  negative. 

The  stoppered  bottle  containi  ig  the  above  mixture  of  soil  and  water  was 
kept  until  October  20th  at  room  tt^mperature,  when  fresh  peptone  tubes  were 
examined.    The  result  was  negative. 


Series  C. — Third  inoctilation  of  soil*  tvith  Koch's  Vibrio. 

October  23rd, 

Six  oblique  agar  tubes  were  inoculated  as  previously  with  a  fresh  culture 
of  Koch's  vibrio. 

October  2Gth. — The  growth,  as  before,  was  transferred  to  a  small  bulk  of 
sterile  water  and  subsequently  diluted  to  9  pints.  The  mixture  of  bacteria 
and  water  was  then  watered  over  the  right  upper  eighth  part  of  the  vibrio 
plot — marked  with  black  cross  hatching  on  diagram  No.  1  (1).  Immediately 
after  inoculation,  a  sample  of  soil  was  taken  from  the  spot  marked  A  on  the 
diagram  and  a  peptone  tube  inoculated  and  incubated  at  37^  C. 

October  27th. — On  microscopic  examination  of  stained  cover  glass  specimens 
made  from  the  surface  layer  of  liquid  in  the  peptone  tube  a  positive  result 
was  obtained  without  any  difficulty. 

October  27th. 

Another  sample  of  soil  was  taken  from  spot  marked  6  on  diagram  No.  1 
(1),  and  a  peptone  tube  inoculated  as  before.  The  result  was  disappointing 
as  on  microscopic  examination  of  the  liquid  on  the  following  day  a  poeitave 
diagnosis  could  not  be  arrived  at,  although  there  were  present  a  few 
organisms,  which  were  not  unlike  Koch's  microbe.  Another  fragment 
of  this  B  soil  (so-called)  was  thereupon  placed  in  another  peptone  tute  and 
after  incubation  for  one  night  at  37^  C,  examined  for  the  presence  of  the 
vibrios.     The  result  was  quite  negative. 

On  October  28th,  29th,  and  SIst, 

fresh  samples  of  soil  were  obtained  from  spots  marked  C,  D.  E,  on  diagram 
No.  1  (1),  and  three  peptone  tul)es  were  inoculated  and  then  incubated  at  37^. 
After  one  night  at  37^  C,  the  contents  of  the  tubes  were  examined  micro- 
scopically. As  regards  C  and  D,  a  practically  negative  result  was  obtained, 
but  in  the  case  of  E,  the  result  was  beyond  doubt  positive. 

November  8th. 

Portions  of  soil  were  taken  from  spots  marked  F,  G,  H,  I,  on  diagram 
No.  1(1),  and  four  peptone  tubes  were  inoculated.  These,  after  one  night's 
incubation  at  37°  C.,  were  examined  microscopically,  but  with  negative 
result.    On  repeating  experiments  a  similar  negative  result  was  obtain^. 

November  15th. 

The  surface  layers  of  soil  from  the  whole  of  the  area  last  inoculated, 
namely,  from  the  right  upper  eighth  part  of  the  plot  (marked  with  black 
cross  hatching,  on  Diagram  No.  1  (1)),  were,  by  means  of  a  sterile  tin  scoop, 
transferred  to  a  sterile  tin  vessel.  Of  this  soil,  500  grammes  were  mixed  with 
5(X)  cc.  of  sterile  water  and  shaken-up  in  a  wide  mouthed  sterilised  glass 
bottle.  Three  i)eptone  tubes  were  then  inoculated  with  the  mixture,  and 
after  being  incubated  at  37°  C.  for  15  hours,  were  examined  microscopically. 
The  result  in  each  case  was  negative.  So  1  cc.  of  the  supernatant  fluid  in 
the  bottle  (the  gross  particles  having  subsided  to  the  bottom  of  the  bottle) 
was  inoculated  into  a  peptone  tube.  After  incubating  the  tube  for  one 
night  at  37°  C,  stained  cover  glass  specimens  were  made  from  the  surface 
layers  of  the  liquid.  Here,  a  positive  result  was  obtained.  See  Fig.  1, 
Plate  X.  .   The  experiment  was  repeated  on  the  following  day,  namely, 

November  18th,    1  oc.  of    the   supernatant   fluid  being  again    used.      The 
result,  however,  was  practically  negative. 


*  Antecedent  to  eiwh  further  inoculation  (2nd,  3rd,  and  4th)  the  soil  was  prepared  bv 
weeding,  hoeing,  and  raking.    The  weeds  were  burnt 
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Series  D. — Fourth  inoculation  of  soil  with  Koch's  Vibrio.  app.b.n<>.i 

January  14th,  1899.  On 

The  whole  of  the  left  upper  quarter  (marked  with  black  shading  on   goifwith^^ 
Diagram  No.  1(1),  and  with  a  rectangular  black  line  on  Diagram  No.  2)  of    uortieular 
the    ribrio   plot  waa   watered   with  eight  quarts  of  diluted  liquid  horse    jf ^^ff^'^J  ^ 
manure,  namely,  liquid  horse  manure  <me  part,  water  nine  parte.    Afterwards        *  Houston, 
this  area  waa  watered  with  nine  pints  of  water  containing  a  large  number  of 
Koch's  vibrio  :  the  bacterial  growth  having  been  obtained,  as  before,  by  the 
inoculation  of  six  oblique  agar  tubes  with  this  microbe.     The  growth  on 
the  surface  of  these  agar  cultures,  after  incubation  for  three  days  at  37°  C, 
was  transferred  to  200  oc.  distilled  water,  and,  on  reaching  the  site  of  experi- 
ment, further  diluted  with  about  nine  pints  of  rain  water.    The  "  dressing  " 
of  the  soil  with  manure  was  repeated  daily  until  January  28th,  afterwards 
the  manure  was  applied  twice  weekly  until  February  23rd. 

A  sample  of  soil  was  taken  from  the  spot  marked  1.  on  Diagram  No.  2, 
immediately  after  the  inoculation  of  the  soil  had  been  made.  A  peptone  tube 
was  inoculated  therewith  in  the  usual  way,  and,  after  one  night's  incubation 
at  37^  C,  examined  microscopically.  Koch's  vibrios  were  present  in 
enormous  numbers.    See  Fig.  2,  Plate  X. 

January  loth. 

Another  sample  of  soil  was  obtained  from  spot  marked  II,  and  on 
January  16  a  sample  from  place  marked  III,  on  Diagram  No.  2.  Peptone 
tubes  were  inoculated  as  before.  The  result  was  somewhat  disappointing  in 
the  case  of  sample  II,  as  comparatively  few  "commas"  could  be  found; 
but,  in  sample  III,  they  were  present  in  great  numbers.  See  Fig.  8, 
Plate  X. 

January  17th. 

A  sample  of  soil  was  taken  from  the  spot  marked  IV,  on  Diagram  No.  2, 
a  peptone  tube  inoculated  therewith,  and  after  incubation  at  37°  C.  for  one 
night,  examined  as  in  the  previous  experiments.  The  result,  however,  was 
negative  ;  and  a  repetition  of  the  experiment  yielded  no  better  result. 

January  18  th. 

A  sample  was  obtained  from  spot  marked  V  on  Diagram  No.  2,  and  in  this 
instance  a  positive  result  was  obtained  by  the  peptone  method.  See 
Figs.  4  and  5,  Plates  X.  and  XI. 

On  January  19th,  20th,  21st,  23rd  and  24th, 

samples  were  obtained  from  spots  marked  VI.,  VII.,  VIIL,  IX.,  X.  on 
diagram  No.  2,  and  peptone  tubes  inoculated  therewith.  In  the  case  of 
samples  VI II.  and  X.,  the  soil  was  ground  in  a  mortar  with  a  small 
quantity  of  sterile  water,  and  a  small  amount  of  the  mixture  of  soil  and 
water  added  to  peptone  tubes.  The  other  samples  were  either  added 
directly  in  small  amount  to  the  peptone  tubes,  or  else  first  shaken  up  with 
a  little  sterile  water  and  several  platinum  loopf  uls  of  the  mixture  added  to 
the  peptone. 

The  result  was  negative  as  regards  VI.,  VII.,  VIII.  and  IX.  As  regards 
soil  X.,  a  positive  diagnosis  was  arrived  at,  but  only  with  great  difficulty. 
See  Fig.  f>,  Plate  XI.  ,  showing  a  long  spiral,  possibly  (perhaps  probably) 

a  spirillum  of  Koch's  microbe. 

January  25  th. 

A  sample  from  spot  marked  XI.  on  Diagram  No.  2,  yielded  a  positive  rcnult. 
See  Fig.  7,  Plate  XI.  .     In  this  instance,  the  soil  wa^  shaken  with  1 00  cc. 

sterile  water  and  filtered,  and  to  the  filtrate  there  was  added  an  amount 
of  peptone  and  sodium  chloride  corresponding  to  1  per  cent,  of  the  former 
and  0*5  per  cent,  of  the  latter. 

January  26th. 

Surface  scrapings  were  taken  from  the  whole  of  the  right  lower  quarter 
(marked  with  black  shading  on  Diagram  No.  2)  of  the  area  last  in- 
oculated. Of  this  soil  190  grammes  were  shaken  with  500  cc.  of  sterile  water 
and  filtered.  To  the  filtrate  there  was  added  peptone  (1"0  iier  cent.),  and 
sodium  chloride  (0*5  per  cent.)  After  incubation  at  37"  C.  for  one  night,  the 
surface  layers  of  the  liquid  were  examined  microscopically.  No  great 
diflSculty  was  experienced  in  arriving  at  a  positive  diagnosis  ;  there  were 
present  "commas,"  S-shaped  forms,  and  spirilla.  See  Figs.  8,  9,  10, 
Plates  XI.  and  XII. 


428 

February  2nd. 

Surfaoe  scrapin^B  of  soil  (355  grammes)  were  taken  from  the  left  lower 
quarter  (marked  with  black  cross  hatching  on  Diagram  No.  2)  of  the  area 
last  inocalated,  and  treated  as  in  the  previous  experiment.  Here,  however, 
the  result  was  negative. 

February  16th. 

Surfaoe  scrapings  of  soil  (400  grammes)  were  taken  from  the  upper  left 
quarter  (marked  with  wavy  lines  on  Diagram  No.  2)  of  the  area  last 
inoculated,  and  on  February  17th,  this  soil  was  thoroughly  mixed  with 
HOO  cc.  of  sterile  water,  in  a  tall  sterilised  glass  cylinder.  After  standing 
for  4  hours,  100  cc.  of  the  water  were  siphoned  oflf  into  a  sterile  vessel  from 
near  the  surface,  and  1  per  cent,  of  peptone  and  0*5  per  cent,  of  sodiom 
chloride  were  added. 

February  18th. — After  15  hours  incubation  at  37®  C,  stained  cover  glass 
preparations  were  made  from  the  surface  layer  of  the  liquid  and  examined 
microscopically.  No  "  commas  **  or  S-shaped  forms,  or  spirilla  could  be 
found  even  after  prolonged  searching. 

February  23rd. 

Surface  scrapings  of  soil  (270  grammes)  were  taken  from  the  upper  right 
quarter    (marked    with    black    dots    on  diagram  No.   2)   of  the  area  last 
inoculated,  and  on  February  29th  the  soil  was  thoroughly  mixed  with 
730  cc.  sterile  water  in  a  tall  sterilised  glass  cylinder.    After  standing  for 
about  4  hours,  100  cc.  of  the  water  were  siphoned  off  from  near  the  surface 
into  a  sterile  vessel,  and  1  per  cent,  of  peptone  and  0*5  per  cent  of  sodiam 
chloride  added.    After  incubation  overnight  at  blood-heat,  the  upper  layers  of 
liquid  were  examined  microscopically  in  stained  cover  glass  preparatioD£. 
Although  at  first  a  negative  result  was  obtained,  after  prolonged  searching 
some  organisms  were  seen,  which  might  conceivably  be  those  of  Koch's  microbe 
somewhat  altered  by  sojourn  in  soil,  and  a  very  few  others  which  were 
sufficiently  like  this  bacillus  as  to  suggest  possible  identity.   On  the  whole  the 
di{^^nosis  was  only  doubtfully  positive,  because  in  order  to  arrive  at  a  satis- 
factory conclusion  it  is  necessary  to  find  a  number  of  "  commas  "  or  S -shaped 
forms    or   spirilla,   unless  indeed   those   present  are  altogether  typical  of 
Koch's  vibrio.     Nevertheless,  a  few  forms  were  noted  which  were  very  like 
the  comma,  bacillus,  and  had  these  been  present  in  any  number  the  diagnosis 
would  have  been  positive,  and  that  without  any  slight  element  of  doubt. 
See  Figs.  1 1  and  12,  Plate  XII. 

With  reference  to  the  micro-photographs  in  addendum  to  this 
report,  it  is  particularly  to  be  noted  that  they  represent  in  each  ca^ 
only  one  "field"  or  portion  of  a  field,  whereas  in  the  actual  exaii^;, 
ination  of  the  specimens  a  very  large  number  of  different  "fields, 
were  subjected  to  strict  scrutiny  under  the  microscope.     So  that  *^ 
by  no  means  necessarily  follows  that  the  diagnosis  as  stated  in  tJ^^, 
text  was  arrived  at  by  the  appearance  shown  in  a  single  field  ai>^ 
representijd  in  a  particular  micro-photograph  ;  on  the  contrary,  ^  , 
was  usually  arrived  at  by  the  prolonged  observation  of  a  pluraiit.*^ 
fields  under  the  microscope. 

Before  giving  a  summary  of  the  results  it  is  useful  to  contra^  ^ 
the  two  methods  employed  in  judging  of  the  presence  of  the^ 
Koch's  vibrio  and  B.  prodigiosus  respectively. 

There  can  be  little  doubt  that  goocl  as  the  peptone  method  is  foi^^ 
the  demonstration  of  Koch's  vibrio  in  a  mixture  of  bacteria  of  dif- 
ferent sorts,  the  characteristic  bright  red  growth  produced  by  B. 
))rodigiosus  in  agar  culture,  would  enable  the  observer  to  discover 
the  latter  when  present  in  such  mixture  in  smaller  proportion 
than  the  former.  In  the  case  of  B.  prodigiosus  a  single  germ 
implanted  on  a  solid  medium,  would  develop  in  a  few  days  into 
a  visible  and  characteristic  colony  of  prodigiosus.  Whereas  a  single 
Koch's  vibrio  inoculated  into  a  liquid  together  with  a  host  of 
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other  bacteria   of   varions  sorts   mi|?hi   readily  lose  its  vitality,    apt.b. 
or   at   all   events   mnltiply  so  slightly  as  to   l»e   lost   ami«l   the  ob 
numerous  other  mien>-<»rgranisms.     It  mi^ht  have  bc-en  j^ussible   ^JfJ^ 
in  the  above  experiments  to  have  isolalf«l  K<x-h's  vibrio  from  thr*   uaiticiiii 
soil  samples  by  using  solid  me^lia,  either  directly,  or  indireitly    d^.  How 
after  preliminary  growth  in  peptone.     Tint  the  nnml^^-r  of  ir^rms 
in  soil  {^rarely  less  than  1  tpiifi*tti  jtrr  ffrfi/nt/t^),]f^si»\f^f*Ti^^**  donbt 
if  this  end  could  reiidily  l)e  achieve*  i /'.roy// //#  tlfist-  *fis^:<  n-hrr**  th*' 
cummn  hurUlns  was  /tn'S^nf  In  sii*'h  tintnf'*'rK  *i.<  fu  rmthlr  nn*-  //> 
arrive  at  a  pifsitive  dlatjni>sis  htj  th^  ji^jft*if}*'  m^fh^^f  trith'tttt  ri/#y 
diffiruHt/,     It  is  jierhaps,  worthy  of  note,  that  the  object  of  these 
experiments  was  not  so  much  to  strain  at  the  demonstration  of 
a   single   vibrio  after  so   many  ilays,   but  rather  to  determine 
broadly  whether,  in  the  case  of  a  soil   inoculatetl  on   the  surface 
with  many  millions  of  Koch's  vibrio,  these  same  \ibrios  <*t  their 
progeny  retained   their  vitality  for  any  considerable   peri^Hj  of 
time. 

Whether  the  peptone  method  is  altogether  satisfactory  or  not, 
may  be  open  to  question,  but  it  seems  quite  clear  that  if 
Koch's  vibrio  is  present  in  any  quantity  in  a  mixture  of  liacteria 
of  various  sorts  it  can  l^e  demonstrated  with  ease  ami  certainty 
by  this  method.    See  Figs.  2,  3,  and  4,  Plate  X. 

Before  leaving  this  subject  it  is  important  to  note  the  fact  that 
many  microbes  when  placed  under  a  variety  of  conditions,  but 
chiefly  when  placed  under  unfavourable  conditions,  tend  to  alter 
in  their  morphological  and  biological  characters ;  and  that  such 
lateration,  how^soever  it  may  show  itself,  may  i>ersist  even  when 
the  microbe  is  restored  to  a  suitable  medium,  s^»metimes  even 
when    subcultur€*s  covering  a  considerable  |jerio<i   of   time  and 
allowing  of  the  development  of  numerr>urf  progeny  are  resortnl 
to.     Dr.  Klein  has  shown  this  as  reganls  vibrios,  and  it  is  known 
that  the  B.  pnxligiosus  may  ije  so  grown  as  to  show  white  instead 
of  red  colonies.    It  is  quite  possible  therefore  that  in  the  alxive 
experiments,  when  Koch's  vibrio  could  no  longer  be  demonstrated, 
the  microbe  had  during  its  sojourn  in   soil  l>ecome  so  altered, 
inorphologically,  as  not  to  retain  any  close  resemblance  to  its 
progenitors.     Even  however  if  this  had  happened,  it  would  not 
have  been  safe  to  infer  that  there  w^ould  likewise  have  occurretl 
climinution  in  its  virulence,  although,  jK^rhaps,  lc>ss  rather  than 
exaltation  of  pathogenic  power  is  likely  to  l)e  associated  with  a 
fleparture  from  the  normal,  so  far  as  may  be  judged  from  experi- 
^nc«  of  cholera  stools  and  subculture  therefrom.  Certainlv  in  the 
iibove  experiments — ^and  this  is  shown  to  a  small  extent  in  some  of 
the  photographs — it  almost  seemed  as  if  each  successive  sample  of 
«oil  displayed  microbes  having  less  and  less  morphological  resem- 
blance to  the  original  stock  while  yet  showing  suflicient  similarity 
to  merit  a  positive  result  being  recorde<l.     \s  it  seemed  to  me  the 
length  and  thickness  of  the  spirilla  increased  and  the  "  commas  " 
became  thicker  and  plumi)er  as  time  went  on. 

As  regards  B.  prodigiosus,  it  is,  although  very  unlikel}',  con- 
ceivable that  the  failure  to  detect  its  jiresence  after  a  considerable 
period  of  time  was  due  not  to  loss  of  vitality,  but  to  the  micro- 
organism having  lost  its  chromogenic  property.    Surmises,  however, 
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App.  b.No.4.  such  as  the  above,  must  needs  be  advanced  tentatively  only  ;  they 
are  not  to  be  entertained  unless  supported  by  the  results  of  a  loDg 
s^-Ties  of  investigations. 

It  is  convenient  at  this  stage  to  draw  attention  to  the  table  of 
Meteorological  observations  in  addendum  to  this  report. 

These  ol)servations  were  taken  at  a  spot  within  J^  mile  of  the  plot 
of  land  used  for  the  inoculation  experiments,  and  the  data  were 
kindly  supplied  by  the  gentleman  who  is  in  charge  of  the 
meteorological  station.  They  have  an  important  bearing  on  the 
results  of  the  inoculation  experiments  ;  for  they  indicate  that  the 
physical  conditions  at  or  near  the  time  when  the  inoculations 
were  made,  and  afterward  during  the  time  that  samples  of  soil 
were  being  collected  for  examination,  were  presumedly  often  very 
unfavourable.  To  make  these  references  easily  understood,  the 
plan  has  been  adopted  of  marking  on  the  table  the  dates  of  inocu- 
lation and  subsequent  collection  of  samples  of  soil  in  thicker  type. 


3.— Summary   of   Results. 


This  Summary  is  of  the  briefest ;  reference  should  to  be  made 
to  the  details  stated  in  the  text  in  order  to  form  a  correct  estimate 
of  the  value  of  the  observations. 


Koch's  Vibeio. 

A. — FirJtf  Inoculation. 

14th  day  afU*r  inoculation — nefrativo. 
20th      *  „  ,.  ditto. 

Hist  ,.  „  ditto. 


'J 


Ji. — Second  Inoculat ion. 

Same  day.  Positive ;  diag^nosis  made 
without  any  difficulty. 

2nd  day  after  inoculation,  ditto. 

7  th  day — negative. 

9th  day        „ 

14  th  day       ,, 

3.')th  day — ne|?ative,  althoujrh  a  few 
organisms  were  noted  in  the  micro- 
scopic stained  preparations  which 
may  have  conceivably  represents 
the  projfeny  of  Koch's  microbe 
somewhat  alterwl  morj)hologically 
by  its  sojourn  in  soil. 

C \ — Tli  inl  Inoculation. 

Same  day — positive  ;    diagnosis  made 

without  any  difficulty. 
Ist  day  after  inoculation — practically 

negative. 
2nd  day — practically  negative. 
3rd  day — ditto. 

r>th  day — positive,  beyond  doubt. 
13th  day — negative. 
20th  day — positive,  but  result  arrived 

at  with  great  difficulty. 


B.  Pbodioiosus. 

A. — Ftr«t  and  only  InocHlation. 

14th  day  after  inoculation — jKisitiTe; 

copious  red  jrrowth. 
20th  day — j>ositive  ;  copious  red  jrrowth. 
2r)th  dav — negative. 
3yth  day 

4()th  day — jiositive.  but  only  one  colon r. 
4l)thday  ,, 

r)3rd  day  ,, 

74th  day — negative. 
ir)8th  day — positive,  but  only  one  colour 
223rd  day — negative. 
238th  day  „ 

278th  day 
285th  day 


>» 
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B.—F^mrtk  ImficwUtiem 


JLvr.&Xo  4. 


[In  thiB  case  the  mQ  was  periodieallj 

dressed  with  liquid  horse  louiiire.]  IwirTihirtf  ol 

Same   day — ^positive,    diagnoris    made  Soilvith 

without  any  difBcoltj.  pMgcylM' 

Ist  day  after  inocoladon— poddTe;  bat  ff^^g*^'^ 

diagnosis  made  with  Mune  difficolty. 
2nd     day — positive,     diagnosis     Terr 

readily  made. 
3rd  day — negatiye.  I 

4th  day — positiTe. 

5th  day — negative.  j 

6th  day        „ 
7th  day        „ 

9th  day        „  ! 

lOth  day — ^positive,    diagnosis     made 

with  great  diflScnlty. 
11th  day— positive. 

12th  day        .,  t 

19th  day — ^negative.  i 

33rd  day        ., 
4(»th  day— positive  (.')  ! 

It  will  be  seen  from  the  above  Bammarr  that  B.  prodigiosus 
survived  and  was  present  in  sufficient  number  in  the  soil  to  be 
capable  of  demonstration  during  15S  days,  bat   that  there   was 
distinct  evidence  of  a  rapid  diminution  in  the  number  of  these 
germs.  Assuming  for  the  moment  that  no  multiplic-ation  of  the 
bacillus  took  place  it  is  evident  that  the  rain  did  not«  as  a  matter  of 
fact,  wash  off  the  surface,  or  deeper  down  into  the  soil,  during  that 
period  all  the  prodigiosus  germs  originally   sown  on   the   soil. 
Wherefore,  it  cannot  well   be   maintained   that   the   difficulties 
experienced  in  demonstrating  the  cholera  vibrio  soon  after  the 
inoculations  were  made  was  due  simply  to  a  mechanic:il  washing 
away  of  the  microbes.     Nor,  since  B.  prodigiosus  did  not  soon  die 
out,  can  it  readily  be  held  that  the  physical  conditions  were  so 
eminently  unfavourable  that  no  microbes  other  than  those  present 
in  spore  form,  or  those  "peculiar"  to  the  soil,  could  possibly 
survive.     Of  course  it  may  have  happened  that  the  number  of 
B.  prodigiosus  was  kept  up  to  some  extent  by  repeated  multipli- 
cation of  the  microbe,  and  that  this  did  not  take  place  in  the  ease  of 
the  vibrio.  Probably  the  loss  from  unfavourable  physical  conditions 
such  as  direct  sunlight,  extreme  cold,  lack  of  humidity,  &c.,  was 
greater  with  Koch's  vibrio  than  with  B.  prodigiosus,  and  possibly 
^Iso  the  final  extinction  of  the  latter  was  delayed  for  a  longer  period 
by    multiplication   later  on   of   the   surviving  germs   when   the 
<^onditions  became  after  a  time  less  unfavourable.     It  must  also  be 
**emembered  that  the  peptone  method  used  for  demonstrating  the 
J^resence  of  the  vibrio  is  probably  less  delicate  as  a  test  than  mere 
Recognition    of   the  characteristic  red   colonies   in   oblique  agar 
^^ulture  in  the  case  of  B.  prodigiosus. 

Turning  now  to  the  experiments  with  Koch's  vibrio,*  it  is  to  be 

*  In  jadgin^  these  results  it  is  important  to  bear  in  mind  that  the  experiments 
"^^ere  not  always  strictly  parallel.  Thus,  sometimes  only  a  fratrment  of  soil  was 
X:&sed.  and  at  other  times  a  lar^e  quantity  of  soil  was  mixed  with  water  and  a 
[portion  of  this  mixture  of  soil  and  water  added  to  the  peptone  broth.  Arain, 
^-ometimes  the  surface  scrapings  of  soil  from  the  whole  or  a  larjre  portion  of  the 
^^^ocnlated  area  were  mixed  with  water,  and  the  comparatively  clear  liquid 
J^after  most  of  the  soil  had  sunk  to  the  foot  of  the  vessel)  used  to  breed  the 
in,  by  addiner  peptone  and  salt  to  it  instead  of  adding  a  small  quantity 
the  soil  miztore  to  previously  prepared  peptone  and  salt  solution. 
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App.B.No.4.  noted  that  as  early  as  the  Uth  day  after  the/iriii  inoculation  (and 
subsequently  on  the  2(Hh  and  31  st  day)  the  vibrio  could  not  be 
demonstrated.  Yet  in  the  prodigiosus  series  on  the  14th  day  that 
bacillus  was  still  prt^sent  in  great  numbers,  and  was  isolated  as  late 
as  the  ir>8th  day.  A  reference  to  the  t4ible  of  Meteorological 
Observations  reveals  nothing  of  note  about  the  time  of  this 
sowing  as  regards  the  temperature,  but  that  as  regards  the  rainfall, 
very  heavy  rain  fell  two  days  after  the  germs  were  sown. 

Immediately  after  the  nrmnd  inoculation  of  the  vibrio  plot  had 
been  made  a  sample  of  the  soil  was  taken,  chiefly  with  the  object 
of  proving  that  in  a  mixture  of  soil  bacteria  of  varied  sort 
Koch's  vibrio  could  be  readily  demonstrated  if  present  in  any 
number.  This  sample  and  another  sample  yielded  distinctly 
positive  results.  Nevertheless,  on  the  7th,  9th,  and  14th  day  after 
inoculation  the  result  was  quite  negative.  On  the  35th  day  the 
result  of  examination  was  not  wholly  negative  ;  that  is,  a  positive 
diagnosis  was  permissible  only  by  inferring  morphological  changes 
in  the  vibrio  as  a  result  of  its  sojourn  in  soil. 

A  reference  to  the  meteorological  table  does  not,  as  to  conditions 
obtaining  during  this  series  of  experiments,  throw  much  light 
on  the  subject,  unless  it  be  considered  that  the  rainfeU  was 
deficient  in  amount  in  relation  to  the  somewhat  warm  weather 
prevailing  at  the  time. 

In  the  case  of  the  third  iiutculation  of  the  vibrio  plot,  although 
there  was  no  difficulty  in  obtaining  a  positive  result  from  the 
examination  of  a  sample  of  soil  collected  immediately  after  the  act 
of  inoculation,  yet  on  the  very  next  day  a  further  sample  yielded 
a  practically  negative  result.  On  the  5th  day  the  result  was 
beyond  doubt  positive,  and  on  the  20^ h  day  after  inoculation  a 
like  result  was  obtained,  but  with  great  ditficulty.  As  regards 
the  meteorological  conditions  at  this  time  it  may  be  worthy  of 
note  that  0*85  inches  of  rain  fell  on  the  3rd  day  after  inoculation, 
and  that  on  several  occasions  the  temperature  fell  to  about  the 
freezing  poi?it.  At  the  date  of  this,  the  third  vibrio  inoculation 
experiment,  the  B.  prodigiosus  was  still  alive,  158  days  after  the 
primary  and  only  inoculation  of  the  soil  with  this  microbe. 

As  regards  the  Jhtuih  inundation  of  tlie  vibrio  plot,  the  soil 
preliminary  to  inoculation  and  afterwards  (first  daily  and  later 
bi-weekly)  was  watered  with  a  diluted  liquid  horse  manure. 
The  climatic  conditions  were  unfavourable.  The  soil  at  the  time 
of  inoculation  was  saturated  with  water,  and  the  day  after  the 
inoculation  O-JUi  inch  of  rain  fell.  On  the  two  days  following  the 
rainfall  was  0*14  and  O'lO  inch.  Moreover,  the  conditions  of 
temperature  were  likewise  unfavourable,  the  minimum  ther- 
mometer registering  32°  F.  or  under  on  a  number  of  occasions. 
A  positive  result  was  however  recorded  on  the  1st,  2nd,  4th,  10th, 
11th  and  12th  days  after  inoculation.  The  result  was  neg^ative  on 
the  19th  and  23rd  day,  but  on  the  40th  day  after  inoculation  a  few 
micro-organisms  were  found  in  the  microscopic  stained  prepara- 
tions which  resembled  Koch's  vibrio  somewhat  closely. 

It  is  difficult  to  an-ive  at  a  correct  estimate  of  the  value  of 
these  results,  and  it  would  be  unwise  to  indulge  in  inferences 
which  a  more  prolonged  study  of  the  subject  might  prove  to  be 
premature. 


Dr.  HonstoiL 
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It  is  clear  indeed  that  the  prodigiosns  bacillns  can  survive  in    app.rno  4 
the  surface  layers^  of  some  soils  for  at  least  158  days ;    and,  q^ 
making  every  possible  allowance  for  mere  mechanical  washing  inoculation  of 
away  of  the  germs  originally  flown  on  the  soil,  it  seems  equally  partiT^ 
certain  that  if  multiplication  of  the  microbe  takes  place  at  all  it  ^"SIS!^#L5^ 
does  HO  at  an  unequal  rate  as  compared  with  the  rate  of  decay 
and  death  of  the  species. 

Judging  by  the  results  obtained  with  B.  prodigiosus  it  would 
be  rash  to  infer  that  the  failure  to  demonstrate  the  presence 
of  Koch's  vibrios  in  the  soil  a  comparatively  short  time  after 
inoculation  was  due  to  the  mere  mechanical  washing  away  of  the 
implanted  germs ;  and  it  has  to  be  borne  in  mind  that  the  presence 
of  B.  Prodigiosus  in  soil  is  more  easily  demonstrated  and  with 
greater  certainty  than  the  presence  of  Koch's  microbe.f 

Making  due  allowance  for  the  difference  of  method  of  test  being 
probably  most  favourable  to  the  demonstration  of  B.  prodigiosus, 
it  seems  likely  that  if  the  original  germs  of  the  two  species  of 
microbes  (vibrio  and  prodigiosus)  multiplied  at  all  in  the  soil, 
multiplication  was  greatest  in  the  case  of  B.  prodigiosus  ;  and 
further,  it  appears  all  but  certain  that  decay  and  death  affected 
the  prodigiosus  germ  least,  and  that  unfavourable  physical 
conditions  operated  most  powerfully  against  the  pathogenic 
vibrio  of  Koch. 

A  provisional  interpretation  of  these  results  leads  to  the 
inference  that  both  the  Koch's  vibrio  and  bacillus  prodigiosus 
rapidly  decrease  in  number  in  the  snrfdce  luyers  of  soil ;  that  the 
B.  prodigiosus  may  retain  its  vitality  there  for  158  days  ;  but  that 
Koch's  vibrio  dies  quickly,  or  becomes  so  reduced  in  number  as 
to  be  no  longer  capable  of  being  demonstrated.  This  occurs  to 
the  vibrio  in  a  few  days  in  "  undressed  "  soils  ;  in  about  12  days 
(possibly,  however,  40  days — see  notes)  in  soils  periodically 
watered  with  liquid  manure. 

Any  such  inference  must,  however,  be  regarded  as  applying 
only  to  the  particular  soil  chosen  for  these  experiments  ;  it  does 
not  necessarily  apply  to  other  soils,  other  seasons  of  the  year,  other 
climates,  and  other  conditions  of  experiment. 

With  regard  to  some,  at  all  events,  of  the  micro-photographs, 
it  may  be  contended  that  other  vibrios  in  soil  besides  Koch's 
microbe  might  possibly  have  given  rise  to  the  appearance  pre- 
sented in  the  photographs ;  that  a  positive  identification  of  this 
vibrio  could  only  be  arrived  at  by  isolation  of  the  microbe  in 
pure  culture,  the  examination  of  microscopic  stained  preparations 
being  opcA  to  fallacy.  All  this  is  true.  Yet  it  cannot  be  without 
significance  that  on  so  many  occasions  an  entirely  negative 
result  was  obtained,  and  that  on  others  the  appearances  were  so 
far  characteristic  of  Koch's  microbe  as  to  leave  no  reasonable 
ground  for  doubt.  Moreover,  a  positive  result  was  not  recorded, 
or  was  recorded  only  with  a  query  attached  to  it,  whenever  only 
a  few  suspicious  germs  were  noticed  in  the  preparations. 


*  It  mu0t  be  insisted  on  that  these  experiments  deal  only  with  the  vitality  of 
B.  prodigiosns  and  Koch's  vibrio  in  the  surface  layers  of  soil. 

t  KeverthelesSf  it  is  beyond  dispnte  that  the  peptone  method  will  reveal  the 
presence  of  Koch's  vibrios  when  these  are  present  in  any  number.  See,  however 
Figi.  3,  8,  4,  Plate  X. 
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SOIL  INOCULATION. 

PLATE  X. 
Eoch*s  Vibrio  sown  on  soil  in  rure. 

Fig.  1. 

Stained  film  specimen  from  a  peptone*  culture  of  a  sample  of 
the  soil  collected  on  the  twentieth  day  after  the  third  sowing. 

Fig.  2. 

Stained  film  specimen  from  a  peptone  culture  of  a  sample  o  ^ 
the  soil  collected  on  the  day  of  fourth  sowing. 

Fig.  3, 

Stained  film  specimen  from  a  peptone  culture  of  a  sample  o  -^ 
the  soil  collected  on  the  second  day  after  the  fourth  sowing. 

Fig.  4. 

Stained  film  specimen  from  a  peptone  culture  of  a  sample  o:^ 
the  soil  collected  on  the  fourth  day  after  the  fourth  sowing. 

[Magnifying  power,  in  each  instance,  1,000.] 


*  Peptone,  1  per  cent ;  sodium  chloride,  0*5  per  cent. 
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SOIL  INOCULATION. 

PLATE  XI. 

Eoch^s  Vibrio  sown  in  soil  in  rare. 

Fig.  5. 

Stained  film  specimen  from  a  peptone*  culture  of  a  sample  of 
the  soil  collected  on  the  fourth  day  after  the  fourth  sowing. 

Fig.  6. 

Stained  film  specimen  from  a  peptone  culture  of  a  sample  of 
the  soil  collected  on  the  tenth  day  after  the  fourth  sowing. 

Fig.  7. 

Stained  film  specimen  from  a  peptone  culture  of  a  sample  of 
the  soil  collected  on  the  eleventh  day  after  the  foui'th  sowing. 

Fig.  8. 

Stained  film  specimen  from  a  peptone  culture  of  a  sample  of 
the  soil  collected  on  the  twelfth  day  after  the  fourth  sowing. 

[Magnifying  power,  in  each  instance,  1,000.] 


*  Peptone,  1  per  oent. ;  sodium  chloride,  0*5  per  oent 
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SOIL  INOCULATION. 

PLATE  XIL 
Koch's  Vibrio  sown  on  soil  in  rure. 

Pig.  9. 

Stained  film  specimen  from  a  peptone*  caltare  of  a  sample  of 
the  soil  collected  on  the  twelfth  day  after  the  fourth  sowing. 

Pig.  10. 

Stained  film  specimen  from  a  peptone  cnltnre  of  a  sample  of 
the  soil  collected  on  the  twelfth  day  after  the  fourth  sowing. 

Fig.  11. 

Stained  film  specimen  from  a  peptone  culture  of  a  sample  of 
the  soil  collected  on  tha  fortieth  day  after  the  fourth  sowing. 

Fig.  12. 

Stained  film  specimen  from  a  peptone  culture  of  a  sample  of 
the  soil  collected  on  i\m  fortieth  day  after  the  fourth  sowing. 

[Magnifying  power,  in  each  instance,  1,000.] 


*  Peptone,  1  per  cent. :  sodiom  chloride,  0*5  per  cent. 
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No.  5. 

Report  on  the  Chhmical  and  Bacteriological  Examination  app.^i 
of  the  "  Washings  "  of  Soils  with  reference  to  the  Amount  on  the  ohc 
and  Nature  of  the  Organic  Matter  and  the  Number  ^iJJi^ 
and  Character  of  the   Bacteria  contained  in  them  ;    by  ominatjon  < 

A.  C.  Houston,  M.B.,  D.Sc.  of^TK 

Dr.  Hoottoi 

In  the  concluding  remarks  of  my  last  year's  report  (App.  B.  No. 
2)  the  following  statement  was  made  : — 

"  The  general  tendency  of  this  soil  enquiry  is  to  encourage 
research  having  for  its  object  the  parallel  examination,  chemical 
and  bacteriological,  of  the  'washings'  from  surface  soils,  and 
more  particularly  those  soils  which  are  to  be  thought  of  as 
dangerous  adjuncts  to  water  supplies.  Judging  by  the  results 
which  have  been  obtained  in  the  enquiry,  such  a  research  seems 
to  promise  definite  information  as  to  how  far  chemistry  and  how  far 
bacteriology  can  be  relied  on  to  detect  dangerous  contamination 
of  water  through  the  medium  of  soil.  There  would  seem  to  be 
more  than  an  indication  that  though  chemistry  might  fail  in 
c«itain  cases,  dangerous  pollution  could  in  most  instances  readily 
be  demonstrated  by  modern  bacteriological  methods.'* 

The  practical  utility,  'apart  altogether  from  any  intrinsic 
scientific  interest  which  may  attach  to  it,  of  a  research  of  the 
above  sort  lies  chiefly  in  the  fact  that  epidemics  of  certain  diseases 
are  sometimes  clearly  to  be  traced  to  the  flood  water  from  polluted 
•oil  gaining  access  to  waterworks.  The  history  of  so-called 
•*  water  epidemics "  shows  that  chemistry  has  failed  in  many 
cases,  even  when  the  water  supply  was  being  periodically  exam- 
ined, to  detect  evidence  of  any  pollution,  much  less  of  a  dangerous 
and  specific  pollution,  where  contaminating  material  had  beyond 
doubt  been  gaining  access  to  the  water  through  the  medium  of 
soil.  It  cannot  be  said  that  bacteriology  has  likewise  signally 
failed  under  circumstances  of  the  above  sort  because  the  records 
of  periodic  bacteriological  examination  properly  carried  oiU  are 
BO  few  that  it  is  impossible  to  speak  with  certainty  as  to  the  value 
or  otherwise  of  the  results  which  have  been  obtained. 

Last  year's  work  consisted  in  the  parallel  examination,  chemical 
and  bacteriological,  of  samples  of  soil  obtained  from  a  number  of 
diverse  sources,  and  the  general  outcome  of  the  work  went  to  show 
that  cultivated  as  compared  with  virgin  soils ;  for  instance,  soils 
rich  in  animal  organic  matter  as  compared  with  soils  rich  in 
vegetable  organic  matter,  and  soils  fed  with  sewage  as  compared 
with  soils  of  similar  general  character  but  not  polluted  with  excre- 
ment ;  do  not  always  dijQEer  markedly  the  one  from  the  other  on 
chemical  examination.  At  the  same  time  these  several  soils  were 
found  to  differ  inter  se  in  the  most  striking  fashion  when  examined 
bacteriologically.  So  much  was  this  found  to  be  the  case  that  in 
speaking  of  the  chemical  results  it  was  stated  that  "it  would 
seem  from  these  experiments  that  it  is  the  amount  of  vegetable 
organic  matter  relative  to  the*  amount  of  inorganic  matter 
originally  present  in  the  soil  which  determines  its  chemical  status, 
and  not  so  much  the  addition  of  animal  organic  matter  in  the 
form  of  manure  or  sewage.  Thus  a  pure  sandy  soil  grossly 
polluted  with  sewage  would,  in  a  short  time,  probably  contain 
lees  organic  nitrogen,  less  even  of  ammonia,  and  certainly  absorb 


440 

App.  B.  No.  5.  less  oxygen  from  permanganate,  than  a  pm*e  virgin  soil  rich  in 
OnthoOhemi-  P®*^  ^^^^  Containing  very  little  inorganic  matter." 
cai  and  Baote-  Again,  in  dealing  with  the  bacteriological  resnlts  it  was  said : 
?mS!tt?n^f"  "  It  ^^s  l>een  shown  that  in  soils  XIII.  and  XIX.  (virgin  peaty 
*  f'^ita"^  soils)  the  B.  enteritidis  was  apparently  not  present.  All  moorland 
Dr.  Houston,  waters  draw  their  supply  largely  from  the  surface  drainage  of  peat, 
and  such  waters,  therefore,  which  often  yield  high  results 
chemically,  and  which  only  escape  condemnation  from  a  know- 
ledge of  the  source  of  the  organic  matter,*  are  likely  to  be  free 
from  the  spores  of  B.  enteritidis.  On  the  other  hand,  a  water 
supply  contaminated  with  '  surface '  water  from  cultivated  soils 
would  in  all  probability  contain  the  B.  enteritidis,  and  yet  such  a 
water  might  not,  on  chemical  analysis,  reveal  evidence  of  recent 
pollution  or  of  the  presence  of  an  objectionable  amount  of  organic 
matter.  Ten  milligrams,  for  instance,  either  of  soil  XVI.t  or  of 
soil  XIX.J  in  1  litre  of  pure  water  would  not  affect  the  chemical 
composition  of  the  water  sufficiently  to  allow  of  its  being  con- 
sidered impure  ;  yet  in  the  first  case  the  water  would  contain  100 
and  in  the  second  case  no  spores  of  B.  enteritidis.  The  detection 
of  the  B.  enteritidis  in  such  a  water  as  XVI.  would  be  easy; 
namely,  by  filti^ring  1  litre  of  the  water  through  a  sterile  Pasteur's 
filter,  brushing  the  surface  of  the  filter  with  a  sterile  brush 
into  5cc.  sterile  water,  and  adding  of  the  filter  brushing  suspension 
1  or  more  cc.  to  a  sterile  milk  tu  be,  heating  the  latter  to  80°  C.  for 
10  minutes,  and  cultivating  its  contents  anaerobically,  by  Buchners' 
method,  at  a  temperature  of  37"  C." 

In  short,  last  year's  work  seemed  to  presage  precise  information 
from  a  research  having  for  its  object  the  discovery  of  how  far 
chemistry  and  how  fur  bacteriology  can  be  relied  on  to  detect 
evidence  of  contamination  of  water  in  those  cases  where  the 
source  of  the  i)nllution  is  from  the  *' washings "  of  soils;  and 
appeared  oven  to  indicate  that  though  chemistrj'  might  fail  in 
certain  cases,  pollution,  and  possibly  dangerous  pollution,  could 
in  most  instances  readily  bo  de in onut rated  by  appropriate  bacterio- 
logical methods. 

As  regards  the  work  now  in  hand,  it  needs  to  be  insisted  on 
that  the  objeci  of  this  research  has  not  been  merely  to  show  that 
a  bacteriological  difference  exists  between  the  "  washings  "  from 
one  soil  as  compared  with  another  soil,  nor  to  demonstrate  the 
presence  of  micro-organisms  characteristic  of  objectionable  polln- 
tioH  in  the  case  of  contaminated  soils,  while  determining  the 
absence  of  these  same  germs  in  virgin  soils.  Its  purpose  has  been 
also  to  ascertain  whether  the  bacteria  present  in  the  *'  washings"  of 
soils  in  general  differ  from  the  micro-organisms  usually  found  in  our 
water  supplies.  Much  confusion  exists  on  this  subject,  it  being 
very  genenilly  assumed  that  the  bacterial  lloru  of  water  must 
necessarily,  from  the  intimate  connection  existing  between  soil 


•  Doubtless  a  water  yieldiuj;:  a  larg^c  amount  of  albiiiniiioid  ammonia  (slowly 
given  off)  absorbing?  much  oxygen  from  i)ermanjrunate,  and  yieldiujr  but  little  free 
ammonia  and  chlorine  m/^ft/r^ttx  vegetable  contamination.  But  this  is  a  tuggrxtion 
or  hint  merely,  and  gives  no  precise  and  definite  information  as  to  the  sooroe  and 
nature  and  significance  of  the  organic  matter  present. 

t  Pasture  soil  fed  with  sewage. 

t  Virgin  peaty  soil. 
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and  water  supply,  resemble  very  closely  the  bacterial  flora  of    app.b.No.5. 
soil,  and  it  is  even  considered  by  some  that  the  species  of  germs  on theChemi- 
in  air,  water,  and  soil  are  very  much  alike.     If  we  conniilt  the  ^landBacte- 
lists  of  microbes  isolated  respectively  from  water,  soil,  and  the  atninatton^" 
atmosphere,  we  do  indeed  find  that  the  same  names  repeat  them-  q^^^^^?^' 
selves  in  the  separate  tables  to  a  bewildering  extent,  and  such  Dr.  Houston, 
repetition  is  apt  to  lead  to  a  misconception  of  the  true  facts  of  the 
case.    But  while  it  is  true  that  the  bacterial  flora  of  soil,  water,  and 
air  are  in  some  respects  comparable,  it  also  is  true  that  the  relative 
abundcince  of  the  different  species  of  germs  found  in  the  atmos- 
phere, in  our  water  supplies,  and  in  the  earth  is  widely  different. 
Thus  a  particular  micro-organism  may  be  found  in  soil,  in  water, 
and  in  air,  and   yet  be  characteristic  of  soil  alone,  since  it  is 
sparsely  distributed  elsewhere  in  nature.     Another  microbe  may 
be  discovered  in  water,  in  soil,  and  in  air,  and  still  be  almost 
peculiar  to  water,  occurring  only  rarely  in  the  soil  and  in  the  air. 
Yet  a  third  germ  may  be  ever  present  in  the  air  and  occur  only 
In  soil  and  in  water  as  a  chance  and  occasional  visitor.     It  has 
been  the  failure  in  the  past  to  recognize  the  importance  of  deter- 
mining not  only  the  mey*e  presence  but  also  the  relative  abundance 
of  particular  germs  in  this  that  or  the  other  substance,  which  has 
hampered  the  progress  of  bacteriology,  particularly  in  the  bacterio- 
scopic  analysis  of  waters.     Of  course  there  is  great  difticulty  in 
obtaining  such  records,  but  even  approximate  data  are,  in  this 
connexion,  of  considerable  value. 

In  last  year's  report  some  stress  was  laid  on  this  point,  and  the 
work  carried  out  showed  conclusively  that  certain  organisms  are 
present  in  soils  in  numbers  hitherto  unsuspected. 

For  example,  in  one  soil  there  were  present  99,000  germs  of 
B.  mycoides  per  gramme,  and  in  nearly  all  the  soils  examined  it 
was  present  in  great  numbers  (on  an  average  about  32,000). 

Again,  cladothrix  was  likewise  present  in  great  numbers  ;  in 
nine  soils  there  were  on  an  average  34,000  germs  present  per 
gramme  of  soil.  There  are  different  forms  of  cladothrix,  but  the 
one  referred  to  in  this  report  is  the  common  variety,  namely,  the 
cladothrix  which  stains  the  gelatine  in  the  neijjrhbourhood  of  its 
colonies  a  bismarck  brown  colour,  and  which  resembles  very 
closely,  and  is  probably  identical  with,  cladothrix  dichotoma.  The 
published  descriptions,  however,  of  this  latter  micro-organism 
are  somewhat  incomplete. 

Another  point  to  which  great  attention  was  directed  was  the 
number  of  bacteria  present  in  the  spore  Torni,  and  their  nature  ; 
and  also  the  ratio  between  the  number  of  spores  and  the  toUU 
number  of  bacteria  inclasive  of  spores* 

Thus  in  one  soil  there  were  present,  per  gramme,  4,000,  in  another 
?),000,  and  in  another  40,(X)0  spores  of  B.  mycoides. 


*  In  the  case  of  a  water  supply  reoontly  examined  it  was  found  that  there  were 
)r6eent,  per  oc.,  2,630  g^erms,  and  yet  there  were  iw  spores  in  loc.  of  the  water. 
This  is  no  doubt  an  extreme  case,  but  it  serves  to  illustrate  the  great  difference 
n  the  ratio  of  spores  of  baoteria  to  the  total  number  of  bacteria  in  water  as  oom- 
Mtred  with  aoiL  In  raw  sewage  15  samples  gave  on  an  average  a  ratio  of  1  to 
10,000. 
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^p.  B.  Nor&  The  number  of  spores  relative  to  the  total  number  of  bacteria 
in  13  different  soils  was  approximately  1  to  2,  1  to  10, 1  to  8, 
1  to  2, 1  to  3, 1  to  4,  1  to  24,  1  to  2,  1  to  3,  1  to  1,000, 1  to  2, 1  to 
43,  and  1  to  5. 

In  this  connexion  it  is  not  out  of  place  to  show  the  importance 
of  the  subject  by  an  illustration  of  what  might  take  place  in 
actual  practice. 

Let  it  be  supposed  that  tht  periodic  bacteriological  examination 
is  being  carried  out  of  the  filtered  water  from  a  large  river 
supplying  an  important  town.  It  might  be  that  week  after  week 
there  were  present  in  the  cultures  either  no  colonies  (or  very  few) 
of  B.  mycoides  and  cladothrix,  and  also  that  the  number  of 
spores  of  bacteria  was  very  small  as  compared  with  the  total 
number  of  germs  inclusive  of  spores.  Then  suddenly  a  change 
is  noticed  in  the  cultures,  namely,  the  presence  of  B.  mycoidei 
and  cladothrix  in  considerable  numbers,  and  an  increased  number 
of  spores  relative  to  the  total  number  of  bacteria.  To  the  mind 
of  the  bacteriologist  accustomed  to  habitnally  examine  samplei 
of  soil  and  water  this  would  at  once  suggest  '*  flood  water,"  over- 
taxing of  the  filters,  with  resulting  inefficient  filtration  ;  anl  such 
a  condition  of  things  would  probably  be  found  to  be  associated 
with  heavy  rainfall.  The  bacteriologist  in  question  would  be  led 
to  suspect  danger,  and  to  resort  to  other  and  special  methods  of 
detecting  bacteria  of  more  objectionable  sort,*  and  the  above  state 
of  affairs  might  perl  taps  be  the  first  indication  leading  him 
eventually  to  pronounce  unfavourably  on  the  water  supply.  The 
B.  mycoides,  be  it  noted,  is  itself  a  harmless  microbe,  and  "flood 
water  "  may  be  free  from  specific  germs.  But  since  "  flood  water" 
is  especially  liable  to  contain  the  germs  of  disease,  any  indication 
of  the  presence  of  "  flood  water  "  passing  into  a  public  supply  iB 
of  some  value  ;  the  fact,  indeed,  may  turn  out  one  of  considerable 
importance. 

How  little  chemistry  can  be  relied  on  in  cases  of  the  above  sort, 
the  history  of  "Water  Epidemics"  already  shows.  MeanwhiU 
the  records  of  bacteriological  examination  periodically  carried 
out,  and  by  competent  observers,  have  been  too  few  to  allow  of 
their  value  being  accurately  gauged. 

The  following  is  a  summary  of  the  several  sections  of  thi> 
Report : — 

A.  Description  of  the  samples  of  soil. 

B.  Description  of  the  method  used  in  obtaining  "  washings"  ^^ 
the  various  soils. 

C.  Description  of  the  chief  chemical  and  bacteriological  metho^^ 
adopted  in  the  investigation,  under — 

(A.)  Chemical  methods. 

(1)  Free  ammonia. 

(2)  Albuminoid  ammonia. 

(3)  Oxygen  absorbed  from  permanganate. 


*  For  example,  phenol  gelatine  plate  cultures  for  B.  ooli,  and  anaerobio 
cultures  for  B.  enteritidis  sporogenes  (Klein)  ;  although  as  a  matter  of  f^    ^ 
making  of  Buch  cultures  would  be  a  matter  of  routine  in  the  case  of 
baoteriologiita. 


I 
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(6).  Bacteriological  methods.  app.  B.  k< 

(1)  Total  number  of  bacteria.  On  thlciK 

(2)  Spores  of  bacteria.  2i*^,*B?  ?^ 

o)  B.  coll.  COmmnniS.  aminAtion 

^4)  B.  enteritidis  sporogenes  (Klein).  of^sS&i?? 

(5)   Streptococci.  Dr.Houitc 

D.  Results  of  chemical  examination  of  '*  soil  waters.*' 
(a)  Free  ammonia. 
Ip)  Albuminoid  ammonia. 

Sum  of  the  ammonias  (free  and  albuminoid). 
Oxygen  absorbed  from  permanganate. 

E.  Resalts  of  bacteriological  examination  of  ''  soil  waters.'* 

(a)  Oeneral  results — 

(1)  Total  number  of  bacteria. 

(2)  Spores  of  bacteria. 

(3)  Sorts  of  bacteria. 

(Jb)  Results  as  regards  the  presence  of  B.  coli. 

(c)  „  „  „  Spores  of  B.  enteri- 

tidis sporogenes. 

(d)  Results  as  regards  the  presence  of  Streptococci. 

A.  Description  of  the  Samples  of  Soil*  used  in  the 

Investigation. 

/.  Seivage  field ;  from  a  pasture  soil  fed  with  sewage  at  Settle, 
Yorkshire.  The  sample  was  collected  on  the  bank  of  the  river 
Ribble,  about  10  yards  above  the  waters'  edge. 

//.  Oatxlen  sail,  from  a  garden  at  Hackbridge,  Surrey.  The 
aoil  was  originally  re-claimed  from  marshy  land,  but  now  con- 
sists of  a  mixture  of  different  kinds  of  soil.  It  was  last  manured 
in  November,  1897,  with  farmyard  manure  (chiefly  cow  dung), 
w^hich  was  dug  into  the  surface  layers  of  the  soil.  The  plot  of 
^onnd  from  which  the  sample  was  collected  is  within  a  few 
jrards  of  an  artificial  lake. 

///.  Pasture  soil,  from  a  field  adjacent  to  the  sewage  field 
^No.  I.).  Manured  three  years  previously,  with  farmyard 
manure,  and  seven  years  previously  with  slaughter-house  manure. 
The  sample  was  collected  from  the  bank  of  the  river  Ribble,  a 
few  yards  above  the  waters'  edge. 

IV.  Meadow  land,  draining  into  a  stream  which  eventually 
joins  the  river  Ribble.  Yearly  manured  with  farmyard  manure. 
The  sample  was  collecteil  from  a  spot  adjacent  to  a  small  brook, 
which  runs  through  the  meadow  and  receives  its  drainage. 

F.  Pasture  soil,  from  a  field  at  Gigglcswick,  Yorkshire.  This 
field  is  not  manured.  The  sample  was  collected  from  a  spot 
adjacent  to  a  big  drain,  which  leads  into  the  meadow  (No.  IV.). 

*  It  will  be  noted  that  all  the  samples  of  soil  bear  some  relation  to  water, 
althon^h  not  necretarily  to  water  supply.  In  some  cases  the  impurities  in  the 
■oil  were  much  ^reht^t  than  the  impurities  in  the  adjacent  water,  and  in  these 
CMes  it  maj  be  inferred  that  a  flood  would  wash  some  of  the  polluting  materials 
oat  of  the  soil  into  the  water,  and  thereby  contaminate  it  to  a  neater  or  less 
extent.  Bat  in  other  cases,  notably,  as  regards  soils,  VII.  and  VIII.,  the  foul 
character  of  the  soil  may  properly  be  ascribed  to  the  rise  and  faU  of  grossly 
polliitod  riven  depositing  their  own  filth  on  their  banks. 
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VI.  Mud,  from  Thames  bank  at  Sunbnry,  above  the  "intake" 
of  the  Plast  London  Water  Company.  The  sample  was  collected 
below  high  water  mark,  and  not  far  from  the  edge  of  the  water. 

VII.  Afiulj  from  bank  of  river  Brent,  about  100  yards  below 
the  point  at  which  the  Hendon  sewage  effluent  enters  the  riTer. 
The  sample  collected  below  flood  water  mark,  and  not  far  from 
the  waters'  edge. 

VIII.  Mild,  from  Thames  bank  near  Blackf riars,  taken  at  low 
tide. 

IX.  Peaty  soily  from  peat  bog  land  bordering  the  river  Ribble 
at  Swarthmoor,  near  Austwick,  Yorkshire.  The  sample  was 
collected  from  a  spot  close  to  a  small  stream  leading  into  and 
about  40  yards  distant  from  the  Ribble. 

X.  Mud,  from  bank  of  river  Colne,  at  London  Colney,  17^  miles 
from  London.  Below  flood  water  mark,  and  not  far  from  the 
waters'  edge. 


B.  Description  op  the  Method  used  in  obtaining 
"Washings"  op  the  various  Soils. 

The  washings  of  the  soils,  termed  in  the  report  **  soil  water!" 
L,  IL,  IIL,  &c.,  were,  in  each  case,  obtained  in  the  following 
way  : — 

10  grammes  of  soil,  weighed  in  a  sterile  watch  glass,  were  trans- 
ferred  to  a  sterile  mortar,  bruised,  and  carefully  mixed  with 
lOOcc.  of  pure  sterile  distilled  water.     After  leaving  for  a  quarter 
of  an  hour,  so  as  to  allow  the  grosser  particles  of  various  aorta 
to  settle,  50cc.  of  the  mixture  of  soil  and  water  were  decantei 
into  a  sterile  glass  cylinder  (9  x  1").     After  a  quarter  of  an  hour 
lOcc.  of  the  mixture  were  drawn  ojQE  from  near  the  surface  witk 
a  bterilized  lOcc.  pipette,  and  placed  in  a  sterile  vessel.    990cc.  o^ 
pure  sterile  distilled  water  were  next  added,  so  as  to  bring  the? 
total  bulk  of  soil  and  water  to  lOOOcc.     This  lOOOcc.  was  calledl 
^"soU  watery^' L,  ll.y  III.,  &c.,  as  the  case  might  be,  and  it  was 
subjected  to  the  chemical  and  bacteriological  tests. 


C.  Description  of  the  Chief  Chemical  and  Bactkbio- 
logical  Methods  adopted  in  Investigating  tbb 
various  "  Soil  Waters." 

(A.)  Ghemical  Metlwds. 

(1.)  Free  Ammonia. — A  small  quantity  of  distilled  water  ^ 
poured  into  a  flask,  and  the  flask  connected  with  a  condens^^* 
After  boiling  lor  a  few  minutes  so  as  to  get  rid  of  any  traces  f^ 
ammonia  from  the  apparatus,  the  flask  is  disconnected  and  v 
contents  thrown  away.  300cc.  of  **  soil  water "  are  then  add^^ 
and  the  flask  is  connected  again  with  the  condenser  and  distill-^ 
tion  proceeded  with.  lOOcc.  are  distilled  over  and  an  aliquot  pju*^ 
tested  for  ammonia  with  Nessler's  reagent  and  a  standard  solutic^ 
of  ammonium  chloride. 

As  to  reagents  in  this  connection : — (1.)  Nessler's  reagent^ 
potassium  iodide  35  grammes,  mercuric  chloride  13  gramme:--* 
dissolved  in  1  litre  distilled  water.  A  saturated  solution  C^ 
mercuric  chloride  is  then  added  until  the  precipitate  is  permaneiL^ 
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160  grms.  canstic  potash  are  added  and  dissolved,  and  mercnric    App.B.Na5. 
chloride    again    added    to    render  the  solution  sensitive.     (2.)  on  thTchemi- 
Ammonium  chloride  solution  :  dissolve  3*15  grms.  ammonium  ^^MdB»ge- 
chloride  in  1  litre  of  distilled  water,  and  dilute  this  concentrated  amins^n  of' 
solution  with  10()  times  its  bulk  of  pure  distilled  water.     Ice.  l^^^^f^ 
equals  0*01  milligram  of  ammonia.  Dr.  Hooiton. 

(2.)  Albuminoid  Amtnonia, — To  the  liquid  remaining^  in  the 
flask  after  the  determination  of  the  free  ammonia,  50cc.  of 
alkaline  permanganate  solution  (previously  boiled  **  free "  of 
ammonia)  are  added,  and  lOOcc.  distilled  over  ;  an  aliquot  part  is 
tested  for  ammonia  with  Nessler's  reagent  and  a  standard  solution 
of  ammonium  chloride. 

As  to  reagents  in  this  connection  : — (1.)  Nessler's  reagent,  as 
above.  (2.)  Ammonium  chloride  solution,  as  above.  (3.)  Alka- 
line permanganate  solution :  dissolve  8  grms.  potassium  per- 
manganate, and  2(KJ  grms.  caustic  potash  in  1  litre  of  distilled 
water.  Immediately  before  using  take  50cc.  of  above  solution, 
and  lOOcc.  of  distilled  water,  and  boil  in  an  open  vessel  until 
the  bulk  of  the  liquid  is  reduced  two-thirds.  The  remaining  5()cc. 
(now  free  from  ammonia)  is  added  to  tbe  contents  of  the  flask. 

(3.)  Oxygen  absorbed  from  permanganate, — SOOcc.  of  *'soil 
water"  are  poured  into  a  flask  and  lOcc.  in  each  instance  of 
standard  potassium  permanganate  solution,  and  dilute  sulphuric 
acid  added.  After  heating  to  liKF  C.  for  one  hour  and  sub- 
sequently cooling,  2  cc.  potassium  iodide  solution  are  added,  and 
the  flask  contentfi  titrated  with  standard  sodium  hyposulphite 
solution.  When  the  brown  colour  has  all  but  disappeared,  2  cc. 
starch  solution  are  added,  and  titration  proceeded  with  until  the 
blue  colour  vanishes.  A  blank  experiment  with  the  same  amount 
of  distilled  water,  permanganate,  and  acid  is  carried  out  in  the 
same  way  as  the  above.  The  difference  between  the  amount  of 
hyposulphite  used  in  the  blank  experiment  and  the  amount  in  ♦ 
the  case  of  the  soil  mixture  is  multiplied  by  the  amount  of 
available  oxygen  contained  in  the  permanganate  added,  and  the 
product,  divided  by  the  amount  of  hyposulphite  used  in  the  blank 
experiment,  equals  to  the  amount  of  oxygen  absorbed  by  300  cc. 
of  "  soil  water." 

As  to  reagents  in  this  connection  : — (1.)  Standard  solution  of 
potassium  permanganate :  dissolve  1*975  grms.  in  1  litre  of 
distilled  water ;  10  cc.  equal  5  mgrms.  available  oxygen.  (2.) 
Dilute  sulphuric  acid,  1  in  10.  (3.)  Solution  of  potassium  iodide, 
10  per  cent.  (4.)  Solution  of  sodium  hyposulphite  :  dissolve 
3-875  grms.  in  1  litre  of  distilled  water.  (5.)  Starch  solution, 
about  1  grm.  in  200  cc.  water,  boiled  and  filtered. 

There  is  an  objection  to  this  process,  namely,  that  nitrites, 
ferrous  salts,  and  chlorides  reduce  the  permanganate.  The  amount 
of  organic  matter,  however,  in  the  **  soil  waters"  is  so  great  in 
relation  to  the  amount  of  these  reducing  agents  likely  also  to  be 
present  that  the  value  of  the  proctjss  is  not  seriously  affected. 

(B.)  Bacteriological  Methods. 

(1.)  Total  number  of  &flk7^ria.— Gelatine  plate  cultures  con- 
taining 0-1  and  1*0  cc.  "  soil  water "  were  used  in  estimating 
tbe  total  number  of  micro-organisms. 
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App.  B.  No.  6.  (2.)  Spores  of  bacteria, — 1*0  cc.  of  **  soil  water  **  was  added  to 
10  cc.  sterile  gelatine  in  a  test  tube.  After  heating  to  8(f  G.  for 
10  minutes,  the  mixture  of  gelatine  and  ^^  soil  water  "  was  poured 
into  a  Petri's  capsule. 

(3).  B.  Coli  Gomnninis. — O'l  cc.  of  phenol  (5  per  cent)  was 
added  to  10  cc.  sterile  gelatine  in  a  test  tube.  After  liquefying 
the  gelatine  the  mixture  of  phenol  and  gelatine  was  poured  into 
a  Petri*s  capsule.  After  the  gelatine  had  become  quite  solid  0*1  cc. 
of  "  soil  water '*  was  added,  and  a  "  surface  "  plate  culture  made. 
All  colonies  resembling  B.  Coli  were  sub-cultured  in  broth  (for 
diffuse  cloudiness  and  indol  reaction) ;  in  litmus  milk  (for 
acidity  and  clotting)  ;  and  in  gelatine  ^^  shake  '*  culture  (for  gas 
formation). 

(4.)  B.  Enteritidis  Sporogenes  (Klein). — ^2-0,  IK),  and  O'l  cc.  of 
"  soil  water"  were  added  severally  to  each  of  three  milk  tubes.  The 
tubes  were  heated  to  80^  C.  for  10  minutes,  and  then  cultivated 
anaerobically  by  Buchner's  method  at  a  temperature  of  37°  C. 
Usually,  in  less  than  24  hours,  and  practically  always  in  36  to 
48  hours,  the  B.  Enteritidis,  when  present,  produces  certain 
characteristic  changes  in  the  milk  culture ;  namely,  the  casein  is 
precipitated  and  torn  into  masses,  which  (the  masses)  are  fre- 
quently forced  up  against  the  cotton  wool  plug,  owing  to  the 
copious  development  of  gas  that  occurs  ;  the  whey  (which  on 
microscopic  examination  shows  the  presence  of  numerous  bacilli) 
remaining  transparent,  or  nearly  so. 

(5.)  Streptococci* — A  test  tube,  containing  10  cc.  of  agar,  was 
heated  until  the  medium  was  liquefied.    The  melted  agar  was  then 

Soured  into  a  Petri's  capsule.    After  it  had  become  quite  solid, 
1  cc.  of  "  soil  water  "  was  added,  and  a  "  surface  "  plate  culture 
made.    The  culture  was  incubated  at  37°  C.  for  24  hours  (some- 
times 36  to  48  hours),  and  the  plate  carefully  examined  under  a 
low  power  of  the  microscope  (Leitz,  2  eyepiece,  3  objective).    Ail 
colonies  in  any  way   resembling  streptococci  were  sub-cultured, 
primarily  in   broth,  and,  subsequently,  if  the  result  was  satis- 
factory, in  other  media.    The  reason  for  this  procedure  is  this  ; 
it  is  often  quite  impossible,  even  for  the  most  skilled  observer, 
to  say  whether  a  particular  colony  is  a  streptococcus  or  not ;  and 
so  minute  are  the  colonies  that  it  is  always  difficult,  sometimes 
impossible,  to  obtain  a  sufficient  amount  of  growth  to  inoculate  a 
broth  tube  and  at  the  same  time  leave  enough  for  the  making  of 
a  satisfactory  cover-glass  preparation  for  microscopic  examination. 
Hence  it  is  advisable  to  make  as  certain  as  possible  of  per- 
petuating the  growth,  and,  if   the  examination  of    the  broth 
culture  is  satisfactory,  to  proceed  to  further  cultivations  in  other 
media.     In  searching  for  streptococci  many  difficulties  are  met 
with.     Frequently  there  is  no  growth  in  the  broth  tubes,  the 
streptococci  having  (presumably)  lost  their  vitality.  Sometimes  the 
growth  is  greatly  delayed,  and  on  resorting  to  further  sub-culture  a 

*  The  r&ialt  of  these  inTestigatioiii  on  the  streptooocoi  oooorrixig  in  toil  wen 
of  a  sufficiently  enoouraging  nature  to  lead  me  to  turn  my  attention  to  their 
relations  with  water.  The  results  so  fa?  obtained  in  thif  dixeotion  an  giY«Q 
in  a  sepMate  report.  Appendix  B,  No.  6, 
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egatiTe  result  is  obtained,  the  organism  having  been  obtained  in 
state  of  feeble  vitality.    Again,  it  not  uncommonly  happens 
lat  a  growth  occurs,   but  the   micro-organism    turns  out    on 
rami  nation  not  to  be  a  streptococcus. 

K  Results  op  the  Chemical  Examination  of  Ten  Soils 
as  regards  the  amount  of  organic  matter  in  the 
"Washings"  (termed  "Soil  Waters")  from  each 
Sample. 

It  is  convenient  to  give   the  reaults  in  the  form  of  a  table 
Cable  I.),  and  to  make  certain  comments  thereon. 


APP.B.  Nq 
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TABLE  I. 

HOWING  the  results  of  Chemical  Examination  of  Ten  Soils, 
obtained  from  various  sources,  as  regards  the  amount  of  Free 
and  Albuminoid  Ammonia,  and  Oxygen  absorbed  from 
Permanganate  in  the  "  washings  "  (termed  "  soil  waters ") 
from  each  sample.    Result  stated  as  part  per  100,000  parts. 


Sum  of 

Oxygen 

Free 
Am- 
monia. 

Albu- 

the  Am- 

absorbed 

Experi- 

Iiescription of  the  sample 

minoid 

monias, 

from  Per- 

ment. 

of  soil. 

Am- 

Free and 

mang^anate 

monia. 

Albu- 

(1 hour  at 

minoid. 

100°  C). 

1 

2 

8 

4 

6 

1 

Soil  I.,  Sewagre  field 

004 

0-0U7 

00547 

0-305 

2 

Soil  II.,  Garden  soil  (last 
mannred  about  U  months 
previously). 

004 

00134 

0-0534 

0-219 

S 

Soil  III.,  Pasture  soil  (last 
manured     three     years 
preyiously     with     farm 
yard  manure.  Seven  years 
previously  with  slaughter 
house  manure). 

0-OIC 

00169 

0-0389 

0-34 

4 

Soil  lY.,  Meadow  (manured 
yearly  with    farm  yard 
manure). 

0027 

00227 

0-0497 

0-69 

6 

Soil  v.,  Pasture  soil  (not 
manured). 

0-027 

00227 

0-0497 

0-372 

6 

Soil  Yl.,  Mud  from  Thames 
bank  above  "  intake  "  for 
water  supply. 

0-0227 

0024 

00467 

0-298 

7 

Soil  VII.,  Mud  from  bank 
of  river  Brent  about  100 
yards  below  the  point  at 
which    sewage    effluent 
enters  the  river. 

00134 

0020 

00834 

0-278 

8 

Soil  VIII.,Mud  from  Thames 
bank  near  Blackfriars. 

00187 

00134 

00321 

0174 

9 

Soil  IX.,  Peaty  soil  from 
Moorland. . 

002 

0025 

0-045 

0-927 

10 

Soil  X.,  Mud  from  bank  of 
river   Oolne  at   London 

0-03 

001134 

0-04134 

0-089 

Golney. 
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T^atere**  VIII.  and  X.  wonld  be  regarded  as  of  "great  parity,"    app.b  No  b. 
and  "  soil  waters"  I.,  II.,  III.,  V.,  VI.,  VII.  of  "  medium  purity." 

Moreover,  soil  I  (from  sewage  field)  was  to  the  oxygen  test 
apparently  "pxirer  thsm  soil  Y.  (pasture  soil,  not  manured). 

Again  the  "washings "  from  soil  YIII.  (mud  from  the  bank  at 
Blackfriars  of  the  grossly  polluted  Thames)  simulated,  as  regards 
oxygen  absorbed,  a  water  of  "  great  purity." 

The  chemical  results  are  shown  diagrammatically  in  diagram  1. 
(at  end  of  this  report). 
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E.  Result  of  the  Bacteriological  Examination  of  Ten 
Soils  as  regards  the  Number  and  Character  of  the 
Bacteria  in  the  "  Washings  "  (termed  "  Soil  Waters  ") 
from  each  Sample. 


It  is  proposed,  in  this  connection,  to  give  in  the  first  place  a 
table  (Table  II.)  showing  the  general  results  obtained,  and  in  the 
second  place  to  make  certain  comments  thereon.  Lastly,  a  number 
of  tables  dealing  with  special  bacteriological  experiments  will  be 
given,  and  the  results  contained  in  them  will  be  briefly  considered. 


TABLE  II. 

Showing  the  results  of  Bacteriological  Examination  of  Ten  Soils, 
obtained  from  various  sources,  as  regards  the  total  number  of 
bacteria  and  the  number  of  spores  of  bacteria  in  the 
<<  washings  *'  (termed  '^  soil  waters  ")  from  each  sample. 


Experi- 
ment. 


Description  of  the 
sample  of  soil. 


1 


Soil  I.,  Sewacre  field 


Soil  n.,  Garden  soil 
(last  manured 
about  H  months 
preriously). 


Total  number  of 
aSrobio  bacteria 

(inolusiye  of 
spores)  in  1  oa  of 

"sou  water." 


Number  of  sporet 

of  bacteria  in 

1  00.  of    **soil 

water." 


The  number  of 

colonies       in 

01    oc.    **soU 

water"  culture 

was  so  great  as 

to    make     it 

impossible    to 

count      them 

with  any 

approach     to 

accuracy. 

650 

[4  colonies  of  B. 

mycoides,  I'  of 

B.  Fluoresoens 

non-liquefaciens 

and  1  of  Olado- 

thrix  in  0*1  co. 

**Boil     water" 

oolture.] 


60 
[B.  Mycoides  6 
colonies ;  B.Sub- 
tUis,  or  closely 
aUied  form,  3 
colonies.] 


121 
[At  least  15  of 
these  B.  My- 
coides ;  B.  Mes- 
enfeericus  and 
B.  Subtilis  also 
present.] 


Ratio  of 

spores 

(ooL  3)  to 

bacteria 

(coL  2). 

4 


sses 


97 


4» 


iLllkft 

1 
1 

BlDHi 

C7^ 

DsiBriptiim  of  tile 

Total  mEmbar  of 
■SnAusbMtaift 

(imsluaiveaf 
spoBCBs)  in  1 00.  of 

of  bactsmm 
loaof  ""soa 

■iCUitf 

spans 

CeaL3)6i 
baotnL 

^'aoU  water.** 

(osLf). 

1 

3                                  3 

4 

s 

SWini,PMtiizeeaa 

%sm          ':              127 

I  :  W 

(leec        nuavzed 

["As  many  as  60     [5btwitiiflfea]idr 

three   jmn    pre- 

eolonies  of    B.       in^    the   large 

▼ionely  with  firm 

Mycoides       in'    number      of 

yard  nuanre^ee^en 

0*1     oe.     "^soa       nnlmiies   of   & 

jeers    pcefiuvieiy 

water  "enlture.  .    Myooides  in  the 

with      elMigiEter- 

In  enlteie  oon-  1    otdinary     cul- 

]i0iue  nuaure). 

taininf^  ID  ea  '    tares  none  were 
**  soil  waiv**  too  ^    present  in  the 

manj   eolonies 

plate  for  spores. 

to  allow  of  ac- 

1      colony     of 

eozateooantin^ ; 

B.  MesentezicQs 

hefethcfswve 

(vmriBlyL>aad 

4    eokues    of 

a    number    of 

B.  Flnoceseens 

(variety  E).] 

• 

IiQiMCaeiens.] 

1  :    ♦ 

4 

Ml    IT^    H eedow 

800 

300 

(menaied    yearij 

n     eolony     of 

[3  eokmks  of  B. 

with    farm    yaid 

B.  Flnoresoens 

Myeotdes     and 

maaare). 

non^liqiiefaciens 
in  0-loc.  ^'scfl 
water*"  onHue. 
Incnltwe  oon- 
tatnin^  1-0  ec. 
"scfl      water** 
S  eolflpjei  of  B. 
Myooidee     and 
t  of  B.  Flnor- 
esoens      lique- 
fadens.] 

several    of    B. 
Mtsentericas.] 

S 

SoU  v..  Paetore  aoU 

440 

316 

1  : 

(not  maniired). 

[The  majority  of 
the       oolonies 
were  thoee   of 
B.  Myooidee.] 

[The  majority  of 
the        colonies 
were   thoee  of 
B.  Myooidee.] 

€: 

Soil  VI.,  Kud  from 

540 

433 

1  : 

Thames          bank 

[1  colony  of  B. 

[5  coloniee  of  B. 

abore^intake^'for 

MyooidM        in 

Mycoides.] 

water  supply. 

01    cc.     "  sou 
water**  culture. 
In  culture  con- 
taimng'  1-0  cc. 
**§oil  water**  2 
colonies  of   B. 

Fluorescens 
liquefaciens.] 

•     ^ 

7 

Soil  VII.,  Mud  from 

3,470 

140 

1  : 

bank     of      river 

[In  culture  con- 

[2 colonies  of  B. 

Brent,  about   100 

taining  1*0  cc. 

Mycoides.] 

yards  below  point 

"soil  water**  the 

at  which  sewage 
effluent  enters  ^e 

colonies     were 

too     numerous 

river. 

to  allow  of  accu- 
rate   counting, 
here  there  were 
2     moulds,     3 
colonies  of   B. 
Fluoresoens 
liquefadens  and 
7  colonies  of  B, 
Mycoides.] 
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n- 
b. 


Deeoriptlon  of  the 
■ample  of  soil. 


SoUVIIL,  Mud  from 
Thames  bank  near 
Blackfriars. 


SoU  IX.,  Peaty  soil 
from  MoorUnd. 


Total  nnmber  of 
aerobio  bacteria 

(inolosiye  of 
spores)  in  1 00.  of 

"soil  water." 


Number  of  spores 

of  bacteria  in 

I  00.  of  **soil 

water." 


▲pp.  B.  Na  & 
Ratio  of     ^  ^^•— :      ^ 
avirkvtta       On  t06  Cnemi'^ 
Bpores       calandBacte- 
(ooL  8)  to    riologioal  Bx- 
bacteria      amination  of 
'^WashingB'* 
of  Soils ;  oy 
Dr.  Honstoii. 


(col.  2). 


Soil  X.,  Mnd  from 
bank  of  river 
Colne  lit  London 
Golney. 


2,200 

[B.       Mycoides 

present  bat  in 

small     proper- 

tion.] 

211 
[18  colonies  of 
B.  Mycoides  in 
thel'Occ."soa 
water  "  cnltnre. 
No  colonies  of 
the  Flaoresoent 
bacteria  or  cla- 
dothrix  noted 
on  3rd  day.] 

800 

[12  colonies  of 
oladothrix  in 
the  0-1  CO.** soil 
water  "ooltore. 
In  the  IK)  CO.  col- 
tore  5  colonies 
of  B.  Flnores- 
cens  liqne- 
faciens,  6  of 
B.  Flnoresoens 

non-liqnefaoiens, 
3  of  B.  Mycoides, 
and  3  of  cla 
dothrix.] 


60 
[2    colonies    of 
B.  Mesenterioos 
(variety  I.)] 


117 
[3  colonies  of  B. 
Mycoides     and 
2   of   B.    Mes- 
entricus 

(variety  I.)] 


324 
[I  colony  of  B. 
Mycoides ;  none 
apparently  of 
B.Mesentericns. 
Several  of 
gprannlar  ba- 
cillus of  soil 
(2J).] 


1    :  44 


1    :  1-8 


1    :  2-4 


(a.)  General  bacteriological  results. 

i  considering  the  above  general  bacteriological  resnlts,  the 
>wing  points  are  to  be  noted  . — 

.)  Total  number  of  bacteria  (col.  2,  Table  II.). — The  number 
acteria  in  soil  I.*  (sewage  field)  was  so  enormous  that  in  a 
tine  plate  culture  containing  0*1  cc.  "  soil  water,"  the  number 
d  not  possibly  be  counted.  It  is  safe  to  assert  that  there 
3  present  at  least  several  thousand  microbes  per  cc.  of  ''  soil 

her  soils  conspicuous  as  regards  number  of  contained  bacteria 

' :  soil  III.  (pasture  soil)  containing  2,280  germs  per  cc.  of 

water " ;  soil  VII.  (mud  from  bank  of  river  Brent  below 

^  at  which  sewage  effl  aent  enters)  containing  3,470  microbes  ; 


ere,  as  elsewhere  in  report,  it  is  convenient  to  speak  as  if  the  soils  them- 
3iad  been  examined,  afthough  in  reality  it  was  the  *' washinirs  "  from  the 
^at  were  submitted  to  examination. 

t<2  3  F  2 
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App.  B.  No.  5.  and  soil  VIII.  (mud  from  Thames  bank  near  Blackfriars)  yielding 
2,200  micro-organisms  on  caltivation.  The  smallest  number  was 
found  in  soil  IX.  (virgin  peaty  soil),  namely,  211  per  cc.  The 
manured  pasture  soil  (III.)  contained  more  than  five  times  as 
many  microbes  as  the  pasture  soil  which  had  never  been  manured 
(V.)  the  figures  being  respectively  2,280  and  440.  The  manured 
garden  (II.)  and  meadow  (IV.)  soils  contained  respectively  650 
and  800  germs  per  cc.  of  soil  water.  The  mud  from  the  Thames 
bank  above  the  "  intake  "  of  a  water  supply  (soil  VI.)  contained 
less  than  a  quarter  of  the  number  found  lower  down  the  river  in 
the  mud  near  Blackfriars.  Lastly,  soil  X.  (mud  from  the  bank 
of  Colne)  contained  the  same  number  of  micro-organisms  as  the 
manured  meadow  soil  (IV.). 

(2.)  Number  of  Spores  of  Bacteria  (col.  3,  Table  II.). — It  is 
especially  to  be  noted  that  in  soil  I.  (sewage  field),  the  number 
of  spores*  was  only  50  per  cc.  of  "  soil  water,"  notwithstanding 
the  large  total  number  of  micro-organisms.    It  is  probable  that 
in  the  moist  character  of  the  soil  and  its  richness  in  animal  organic 
matter,  lies  the  explanation  ot  this  observed  fact.    The.  largest 
number  of  spores  was  found  in  soil   VI.     Next  in  order  came 
soil  X.,  soil  v.,  soil  IV.,  soil  VII.,  soil  III.,  soil  II.,  soil  IX.     Soils 
I.  and  VIII.  contained  an  equal  number.    It  will  be  noted  that 
the  soils  most  impure  as  regards  the  total  number  of   bacteria 
contained  relatively  (and  in  some  cases  actually)  very  few  spores. 
Thus  in  soil  I.  the  number  of  germs  were  too  great  to  count,  yet 
the  number  of  spores  was  only  50.     In  soil  III.  the  total  number 
was  2,280  and  the  number  of  spores  127  (1  :  18).     In  soil  VII.  the 
total  number  was  8,470  and  the  spores  14()  (1  :  24).     In  soil  VIII. 
the   total   number  of   microbes  was  2,200  and   the   number  of 
spores  50  (1  :  44).     The  ratios  as  regards  the  other  soils,  namely, 
soils  II.,  IV.,  v.,  VL,  IX.,  X.,  were  1:5;    1:4;    1:2;    1:1-2; 
1  :  1*8 ;   1  :  2*4,  respectively.     As   I   have  said,   the  amount  of 
moisture  present  in  the  various  soils,  as  well  as  the  amount  of 
pabulum,  is   in   this  connection   a    factor  of  some  importance. 
Within  certain  limits  it  is  believed  that  the  greater  the  amount 
of  moisture  in  a  soil,  the  larger  is  likely  to  be  the  total  number 
of  bacteria,  and  the  smaller  the  number  of  spores,  relatively,  if  not 
actually,  to  the  total  number  of  germs. 

In  all  the  soils,  the  number  of  spores,  both  actually  and 
relatively,  to  the  total  number  of  bacteria,  was  far  in  excess  of  the 
number  found  in  potable  waters.  ; 

Figs.  15  and  16,  Plate  XlV.t,  show  two  gelatine  plate  cultures, 
the  one  containing  1*0  cc.  "soil  water"  V.  ("  total  number  "),  and 
the  other  1-0  cc.  (heated  80°  C.  for  10  minutes)  "soil  water"  V. 
("  spores  ").  Yet  the  number  of  colonies  is  only  about  twice  as 
great  in  the  first  case,  i.e.,  in  the  culture  which  was  not  heated  to 
80°  C.  for  ten  minutes,  as  in  the  second,  where  all  germs  nd 
present  as  spores  were  destroyed  by  such  heating. 

•  A  considerable  number  of  experiments  as  regards  the  total  number  of  bacfeoii 
and  the  number  of  spores  of  bacteria,  carried  out  with  Barking  and  Grosatf 
raw  sewage,  showed  that  the  ratios  of  spores  to  bacteria  was  1  to  11,744  •■* 
1  to  9,662,  respectively,  in  Barking  and  Crossness  crude  sewage. 

t  The  Figures  (13  to  17)  illustrating  this  report  will  be  found  at  the  lod  «t 
Appendix  B.  No.  6. 
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(3.)  As  to  the  Sorts  of  Bacteria   fonnd  Id   the  Coltiyations  app.b.n< 
(coIb.  2  and  3,  Table  II.).  on  thick. 

cal  and  Ba 

B.  Mycoides. — This  microbe  was  commonly  found  in  the  rioicxriaai 
caltnres  of  the  various  "  soil  waters,"  and  usually  it  was  present  * waSiinm 
in  great  abundance.  Moreover,  its  spores  were  very  numerous  ^r^oJiito 
in  the  cultivations  previously  heated  to  80^  C.  for  10  minutes. 
In  soil  I.  (spore  plate,  col.  3,  Table  II.)  one-tenth  of  the  colonies 
were  those  developing  from  spores  of  B.  mycoides.  In  soil  II. 
the  numbers  per  cc.  were  40  in  the  ordinary  plate  culture,  and  at 
least  15  in  the  "  spore  "  cultivation.  In  soil  III.  the  numbers 
per  cc.  were  600  in  the  ordinary  plate,  but  in  this  soil  there  were 
no  spores  of  this  microbe  detected.  Possibly  in  this  soil  the  B. 
mycoides  was,  at  the  time  of  the  collection  of  the  sample,  in  an 
active  phase  of  existence.*  In  soil  IV.  the  numbers  were  5  in 
the  ordinary  plate  and  3  in  the  spore  plate.  In  soil  V.  as  regards 
both  plates  the  majority  of  the  colonies  were  those  of  B.  mycoides. 
This  is  beautifully  shown  in  Figs.  15  and  16,  Plate  XIV. 
In  soil  VI.  the  numbers  were  10  and  2,  respectively.  In  soil  VII. 
there  were  7  colonies  in  the  ordinary  plate  and  2  in  the  spore 
plate.  In  soil  VIII.  none  were  observed  in  the  spore  plate,  and 
in  the  ordinary  plate  B,  mycoides  was  present,  but  only  in  small 
number.  In  soil  IX.  the  numbers  were  18  and  3,  respectively. 
This  is  in  excess  of  the  number  usually  found  in  pure  peaty  soils. 
In  soil  X.  the  numbers  were  3  and  1  respectively. 

At  the  risk  of  repetition  it  must  be  insisted  on  that  pure  potable 
waters,  whether  filtered  or  unfiltered,  do  not  contain  this 
organism  (either  as  bacilli  or  as  spores  of  bacilli)  or  contain  it  only 
in  small  numbers.  Judging  by  the  above  results,  therefore,  the 
presence  of  B.  mycoides  in  a  potable  water  implies  the  presence 
of  surface  "  washings  "  of  soil,  not  improbably  the  "  washings  "  of 
cultlvaited  soil ;  and  in  the  case  of  a  filtered  water  presence  of  this 
microbe  points  strongly  to  the  over-taxing  of  the  filters  with 
flood  water.  As  was  insisted  in  last  year's  report  (App.  B.,  No.  2), 
its  presence,  at  all  events  in  any  abundance,  may  be,  in  the  case 
of  filtered  water,  of  signal  importance  as  showing  inefficiency  of 
filtration,  and  always  is  significant  in  the  case  of  all  potable  waters 
as  giving  some  indication  of  the  possible  presence  of  other  and 
perhaps  more  objectionable  "soil  bacteria."  It  is  too  much  to 
assert  that,  because  it  is  non-pathogenic  its  presence  is  of  little 
moment.  So  far  as  we  know  organic  matter  per  se  is  harmless, 
yet  it  is  on  the  amount  of  organic  matter  that  chemists  judge 
of  the  "  fitness  "  of  a  water  for  domestic  use. 

From  last  year's  work  (App.  B.,  No.  2),  it  appears  that  B. 
mycoides  is  commonly  present  in  great  numbers  in  soils,  but  is 
especially  abundant  in  garden  and  pasture  soils,  and  may  be 
absent  or  present  only  in  small  numbers  in  pure  peaty  and  sandy 
Boils.     Nevertheless  soil   IX.  (peaty  soil),  as  has  been  already 

*  It  is  difficalt,  however,  to  speak  on  this  sabject  with  oertaintyf  because  some 
iMoteriologists  hold  that  bacteria  proceed  to  sporulation,  chiefly  or  solely  when 
the  cells  luive  attained  their  highest  development.  Others  assert  that  bacteria 
change  from  a  transitory  **  grow^  form  **  to  a  '*  persistent  spore-form/*  in  order 
to  avoid  eztinotion  when  the  conditions  for  their  growth  are  unfavourable. 
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4PP.  B.  No.  5.  noted,  contained  a  rather  large  number  of  this  micro-oi!v:anisin. 
B.  mycoides  is  found  in  raw  sewage,  but  only  in  very  small  number 
relatively  to  the  total  number  of  bacteria. 

Gladothrix. — It  is  probable  that  in  all  the  soils  cladothrix  was 
present,  though  its  presence  was  not  always  detected.  The  reason 
for  this  probably  lies  in  the  fact  'that  in  the  plate  used  for  the 
estimation  of  the  **  total  number  of  aerobic  bacteria  "  the  amount 
of  '*  soil  water  "added  to  the  gelatine  was  such  as  to  give  rise  to 
the  growth  of  a  considerable  number  of  colonies,  and  that  these, 
by  their  growth,  and  by  liquefying  the  gelatine  masked  the 
presence  of  the  slowly  developing  colonies  of  cladothrix.  In 
soil  X.  cladothrix  was  present  in  the  proportion  of  120  per  cc.  of 
*'soil  water."  In  soil  II.  there  were  10  per  cc.  The  cladothrix 
is  a  prominent  soil  micro-organism,  and  is  absent,  or  present  only 
in  small  number,  in  potable  waters.  Its  presence  then  in  a  given 
water  may  point  to  the  presence  of  washings  from  surface  soil  or 
*'  flood  water,"  but,  judging  from  last  year's  work  (App.  B.,  No.  2), 
gives  no  indication  of  the  nature  of  the  soil  from  wliich  it  is 
derived,  e,g,^  whether  polluted  or  not.  Cladothrix  is  occasionally 
found  in  crude  sewage,  but  in  number  very  small  relative  to  the 
total  number  of  bacteria  of  all  sorts. 

Other  bacteria. — Other  bacteria  commonly  found  in  the  "  soil 
waters"  were  B.  mesentericus  (two  varieties);  B.  fiuorescens 
liquefaciens  (more  thaja  one  variety) ;  B.  fluorescens  non- 
li<|uefaciens  (chiefly  two  varieties  described  in  last  year's  report 
as  4^  and  5^.) ;  proteus-like  microbes,  B.  subtilis  (and  allied  forms); 
granular  bacillus  {see  last  year's  report,  App.  B.,  No.  2)  ;  a  bacillus 
somewhat  closely  allied  to  the  granular  bacillus,  and  noted  in 
laboratory  note-book  as  bacillus  from  soil  (K]/)  ;  and  a  considerable 
number  of  other  microbes  which  could  not  be  identified,  and 
some  of  which  have  doubtless  not  been  described. 

In  soil  III.  there  were  4  ;  in  soil  IV.,  3  ;  in  soil  VI.,  2;  in  soil 
VII.,  3  ;  and  in  soil  X.,  5  colonies  of  B.  fluorescens  liquefaciens 
per  cc.  *'soil  water."  "Soil  waters"  IL  and  IV.  contained  10 
colonies  of  B.  fluorescens  non-liquefaciens  per  cc,  and  "  soil 
water  "  X.,  6  colonies.  B.  mesentericus  was  frequently  present 
in  the  "  spore  cultures,"  from  the  various  "  soil  waters."  • 

In  sequence  to  these  general  bacteriological  results  it  is  of 
advantage  to  consider  the  special  experiments  as  to  the  presence 
of  B.  coli,  B.  enteritidis  sporogenes  (Klein),  and  streptococci  in 
minimal  quantities  of  the  various  "  soil  waters." 


•  See  Fig.  17,  Plate  XV. 
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(b.)  Besults  €u  regards  the  presence  of  B,  colt. 
The  results  as  regards  B.  coli.  are  given  in  the  following  table  : — 

TABLE  III. 

Showing  the  resalts  of  Bacteriological  Examination  of  Ten 
Soils,  obtained  from  yarioas  sources,  as  regards  the  presence 
of  B.  coli  in  a  minimal  quantity  of  the  ''  washings  "  (termed 
'^  soil  waters  '*)  from  each  sample. 


APP.  B.  NaS 

On  thdOhemi 
ealand  Bacte 
riologioal  Ex- 
amlnatlnn  of 
**Waahiiis8'* 
of  Soils ;  oy 
Dr.  HouttoD. 


Desoriptionof 

the  sample 

of  soil. 


Soil  I.   Sewage 
field. 


Soil  II.  (jarden 
soil  (lastma- 
niired  about 
H  months 
previously). 

Soil  in.  Pas- 
ture soil  O^st 
manured  S 
years  pre- 
viously with 
farmyard  ma- 
nure, 7  years 
previously 
with  slaugh- 
ter-house 
manure). 

Son  lY.  Meadow 
(yearly  ma- 
niued  with 
farm  Tard 
manure). 

SoilV.  Pasture 
soil  (not  ma- 
nured). . 


Soil  VI.  Mud 
fromThamet 
bank  above 
*' intake**  for 
•apply* 


Colonies  resem- 
bling (more  or 
lees  olosely)  B. 
Goli  in  surface 
lOkuiol  (ODS^'/o) 
gelatine  plate 
oultores  contain- 
ing 0*1  oo. '' soil 
water." 


Sub-culture  of  Colonies  resembling 
B.  Coli  in— 


Bruth  ;  for 
(a)  Diffuse 

cloudiness  in 
24  hours  at 
Sr  C,  and 

(»)  indol  test 
6th  day  at 

sro. 


Gelatine 

'"shake" 

cultures ; 

for   gas 

formation, 

2(fO, 


A  large  number 
of  oolonies  re- 
sembling B. 
Coli. 

No  colonies  re- 
sembling B. 
Coli  in  O'l  oc. 
"  soil  water." 


A  few  oolonies 
bearing  some 
resemblance 
to  B.  Coli,  but 
not  sufficient- 
ly "film-like" 
in  the  charac- 
ter of  their 
growth. 


No  ooloniet  re- 
sembling B. 
Coli  in  0-1  CO. 
"soil  water." 


No  colonies  re- 
sembling B. 
CoHinO-lcc. 
"  soil  water." 

No  colonies  re- 
sembling B. 
Coli  in  0-1 00. 
"soU  water.** 


Litmus 
milk ;  for 

(a)  Acidity, 
and 

(b)  (netting 
at  87*  C. 


Practically 

no  growth 

at  sr  C. 


in  24  hours. 


in  24  hours. 


(a)  -f  in  24 
hours. 

(b)  No  clot 
until  5th  day. 


Practically 
no  growth  at 

src. 


••• 


456 


Ai>p.  B.  No.  6. 
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rioloffical  Gz- 
aminatlon  of 
**Washinn" 
of  SollN:l>y 
Dr.  Honston. 
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10 


Desoription  of 

the  sample 

of  soil. 


Colonies  resem- 
bling  (more  or 
less  olosely)  B. 
Goli  in  surface 
phenol  (0*05^/^ 
gelatine  plate 
cnltores  contain- 
ing 0*1  oa  "soil 


Sab-oalture  of  Ck>loiiieB 
B.  Coli  in— 


bling 


water. 


»t 


Broth ;  for 

(a)  Diffnse 
cloudiness  in 
24  hours  at 

arc,  and 
(6)  indol  test 

5th  day  at 

arc. 


Gelatine 
'-•shake  *' 
cultures ; 

for  gas 
formation, 

20°  C. 


Litmus 

niilk ;  for 

(a)  Additj, 

and 
(6;  Clotting 

atsrc. 


Soil  VII.  Mud 
from  bank  of 
Riyer  Brent, 
about  100 
yards  below 
point  at 

which  sewage 
effluententers 
the  river. 

Soil  VIII.  Mud 
from  lliames 
bimk,  near 
Blackfriars. 


Soil  IX.  Peaty 
soil  from 
Moorland. 


Soil  X.  Mud 
from  bank  of 
River  Colne, 
at  London 
Colney. 


At  least  eight 
colonies  in- 
distingui  s  h  • 
able  from  B. 
Coli  in  0*1  cc. 
"  soil  water.'* 


A  few  colonies 
bearing  some 
resemblan  c  e 
to  B.  Coli,  but 
not  sufficient- 
ly **film.like" 
in  the  charac- 
ter of  their 
growth. 

No  colonies  re- 
sembling B. 
Coli  in  0*1  cc. 
"  soil  water." 

One  colony  bear- 
ing a  remote 
resemblance 
to  B.  Coli. 


(^0  + 


in  24  hours. 


-f  but  not 

until2n'.l  day, 

and  not  well 

marked. 

Moreover, 

liquefication 

set  in  quite 

early. 


(a)  -f  in  2i 
hours. 

(6)  No  clot 
6th  day. 


(a)  -f  in  24 

hoozs. 

(&)   JHo  dot 

6th  day. 


(tf)    No 

change  24 

hours ;  later, 

trace  of  acid. 

(*)    No   clot 

8Uiday,  and 

only  trace 

of  acid. 


the 
larger 


It  is  to  be  noted  that  only  a  small  quantity,  namely,  0*1  cc.  of 
"  soil  water "  was  used  in  each  case,  and,  no  doubt,  if  a  la  ^ 
quantity  had  been  employed,  either  by  direct  culture  or  by  the 
** filter  brushing"  n.ethod,  B.  coli  might  have  been  demonstrated 
in  sooie  cases  where  it  was  not  detected  when  using  the  above 
small  amount.  Still,  in  relation  to  the  total  number  of  germs 
of  all  sorts  found  in  the  various  "  soil  waters,"  0*1  cc.  was  considered 
a  sufficient  quantity.  In  this  connexion,  it  may  be  worthy  of 
note  that  in  crude  sewage  the  total  number  of  germs  commonly 
exceed  one  iiillion  ami  the  number  of  B.  coli  {ot  closely  allied 
i^orms)  100,0  X)  per  cc. 

Last  year's  work  (App.  B.  No.  2)  showed  conclusively  that  B. 
coli  is  not  abundant  everywhere  as  is  generally  stated  ;  and  that, 
as  a  matter  of  fact,  it  cannot  be  readily  isolated  from  soil  (which, 
if  B.  coli  is  ubiquitous,  might  be  supposed  to  harbour  it  in  great 
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ntunbers)  ;  anless,  indeed,  we  consider  as  B.  coli  organisms  bearing    Ai>p.  b.  m 
only  a  superficial  resemblance  to  the  B.  coli  of  the  intestinal  tract.  ^^  theCh 
That  B.  coli  may  become  altered  by  sojourn  in  soil  is  very  likely,  caiand  Ba 
but  it  would  be  unwise  to  class  as  such,  organisms  bearing  only  a  amioAtion 
remote  resemblance   to    it,  on   the   supposition    that,  at    some  **J^^^?<^ 
antecedent  time,  their  morphological  and  biological  characters  Dr.Honstc 
-were  altogether  "  typical."     If  it  were  possible  to  measure,  in  any 
-way,  modifications  in  this  sense,  they  might  be  of  advantage  as 
affording  some  evidence  as  to  whether  the  source  of  the  original 
polluting  material  was  remote  or  recent.     If  it  is  permissible  to 
hazard  a  conjecture,  I  am  disposed  to  suspect  that  B.  Coli  outside 
the  aniTnal   body  and  under  natural  conditions  as  opposed  to 
artificial  laboratory  conditions,  tends  to  lose  in  the  first  place  the 
power  of  forming  indol,  of  producing  strong  acid,  and  of  rapidly 
clotting  milk  ;  or  to  retstin  these  properties  in  diminished  degree. 
Afterwards  other  qualities  may  also  disappear,  as,  for  example, 
ability  to  grow  luxuriantly  at  blood  heat. 

This  is  no  mere  digression,  because  it  is  commonly  stated,  as  an 
argument  against  the  significance  of  the  presence  of  B.  coli  in 
potable  waters,  that  the  intimate  connexion  existing  between  soil 
and  water  supply  is  quite  sufficient  to  explain  its  appearance  in  a 
water.  No  doubt  where  soil  has  been  recently  polluted  with  f  cecal 
matter,  B.  coli  is  likely  to  be  abundant  in  washings  therefrom  ; 
but  last  year's  work,  and  this  year's  work  also,  go  to  show  that 
soil,  other  than  recently  and  grossiy  polluted  soil,  is  not  likely  to 
yield  to  water  B.  coli  in  any  large  number. 

Reviewing  the  results  stated  in  the  table,  it  is  to  be  noted  that 
there  were  no  colonies  resembling  B.  coli  in  0*1  cc.  "  soil  water  "  in 
the  case  of  soils  II.,  IV.,  V.,  VI.,  and  IX.  In  soil  I.  there  were  a 
large  number  of  colonies  resembling  B.  coli.  One  of  these 
colonies,  was,  on  subculture,  found  to  be  typical  in  all  respects,  except 
that  broth  cultures  gave  no  indol  on  the  5th  day  and  that  the  clotting 
of  the  milk  was  delayed  until  the  5th  day.  In  soil  III.  there  were 
a  few  colonies  bearing  a  remote  resemblance  to  B.  coli  in  the  phenol 
plate  culture.  One  of  these  on  subculture,  although  giving  gas 
in  a  gelatin  shake  culture  in  24  hrs.  at  20°C.,  failed,  or  nearly  so,  to 
grow  at  blood  heat.*  In  soil  VII.  there  were  at  least  eight  colonies 
indistinguishable  from  B.  coli  in  the  phenol  plate  culture.  One 
of  these  on  subculture  proved  to  be  "  typical "  in  all  respects, 
except  that  no  indol  was  formed  in  broth  culture,  and  there  was 
no  clotting  of  milk.  Possibly,  as  I  have  said,  indol  formation  and 
acid  clotting  of  milk  are  properties  easily  lost  by  B.  coli  when  it 
is  separated  from  the  animal  body.  In  soil  VIII.  there  were  a 
fe'w  colonies  bearing  some  resemblance  to  B.  coli.  One  of  these 
gave,  on  subculture,  no  gas  in  gelatin  shake  culture,  no  clot  in 
milk,  and  no  indol  in  broth ;  but  it  gave  rise  to  diffuse  cloudi- 
ness in  broth  in  24  hrs.  at  37°C,  and  also  to  acidity  in  milk  culture. 
Lastly,  soil  X.  showed  one  colony  bearing  a  remote  resemblance 
to  B.  coli  in  0*1  cc.  "  soil  water."  This  however  liquified*  the 
gelatin  at  an  early  date,  and  so  need  not  be  considered  further. 

Thus,  out  of  these  ten  samples  of  soil,  five  (II.,  IV.,  V.,  VI., 
IX*),  contained,  in  0*1  cc.  ''soil  water,"  no  colonies  at  all  resembling 

*  When  a  nuGrobe  tdmnlating  B.  ooii  doetf  not  grow  loxoriantly  at  blood  heat, 
or  liquifies,  however  slightly,  the  gelatin  within  five  days,  it  is  doubtful 
WhflthflC  it  ought  to  be  zegazded  as  being  even  remotely  aldn  to  B.  ooli. 
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App.aNo.6.  B.  coli.  In  the  remaining  five  soils  (I.,  III.,  VIL,  VIII^  X.)» 
colonies  showed  themselves,  in  the  phenol  pktte  cultures,  saffi- 
ciently  like  B.  coli  to  make  it  advisable  to  resort  to  subcaltare. 
Of  these  bacilli  suspected  of  kinship  to  coli,  III.  was  discarded  as 
growing  only  with  great  difficulty  at  blood  heat,  and  X.,  because 
it  liquified  the  gelatin  at  an  early  date.  In  VIII.  there  was  a  con- 
siderable element  of  doubt ;  but  in  I.  and  VII.  the  result  was 
positive,  except  that  in  I.  there  was  no  indol  formation  and 
there  was  delayed  clotting  of  milk,  and  that  in  VII.  there  was 
no  indol  formation  and  no  clot  in  milk  (5th  day).  Boil  I.  was 
from  a  sewage  field  and  soil  VII.  from  the  bank  of  the  grossly- 
polluted  river  Brent. 


(c.)     Results  as  regards  tJie  presetice  of  B,  ErUeritidis  Sporogenes^ 

(Klein). 

The  results  as  regards  the  presence  of  spores  of  B.  Enteritidis 
Sporogenes  (Klein)  in  the  various  soil  waters  are  given  in  the 
following  table : — 

TABLE  IV. 

Showing  the  results  of  bacteriological  examination  of  ten  soils, 
obtained  from  various  sources,  as  regards  the  presence  of 
spores  of  B.  enteritidis  sporogenes  (Klein)  in  small  quantities 
of  the  '*  washings "  (termed  "  soil  waters "),  from  each 
sample. 

The  sign  -h  signifies  positive  result,  (.<?.,  typical  changes  in  the  milk. 
The  sign  —  signifies  negative  result,  /.<•.,  no  changes  (or  not  characteristic 
clianges)  in  the  milk. 


1 

Experiment. 

Description  of  the  Sample  of  Soil. 

Amount  of  the  '*  Soil 

water  "  added  to  the  milk 

tubes,  with  result. 

2  CO. 

1  CC. 

01  oc. 

1 
2 
3 

4 

5 
6 

7 

8 

9 
10 

Soil    I.     Sewage  field 

Soil  II.    Garden  soil  (last  manured  about 

14  months  previously). 
Soil  III.    Pasture  soil  (last  manured  three 

years  previously  with  farm  yard  manure, 

seven  years  previously    with    slaughter- 
house manure). 
Soil  IV.      Meadow   (manured  yearly  with 

farm -yard  manure). 
Soil  V.    Pasture  soil  (not  manured) 
Soil  VI.     Mud  from    Thames  bank,  above 

"  intake  "  for  water  supply. 
Soil  VII.     Mud  from  bank  of  river  Brent, 

100    yards    below     where    effluent   from 

sewage  works  enters. 
Soil  VIII.     Mud  from  Thames  bank,  near 

Blackfriars. 

Soil  IX.    Peaty  soil  from  moorland 

Soil   X.     Mud  from  bank  of  river  Colne,  at 

London  Colney. 

No  cul- 
ture. 

?>_ 

n 

+ 
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In  the  first  five  experiments  no  "  2  cc.  milk  cnltares "  were  app  b  No 

made      As  regards  the  first  three  experiments,  culture  of  the  o„  ,^-^^ 

sample  m  this  amount  was  unnecessary  since  B.  Enteritidis  was  cai  and  Bact< 

present  in  a  smaller  quantity  of  "  soil  water."    But  as  regards  amiMk^n^l 

experiments  4  and  5  although  B.  Enteritidis  was  not  present  in  "T'i^^^^'* 

1  cfc.  it  may  possibly  have  been  present  in  2  cc.  "  soil  water."  Dr.  HoustoL 

Soil  IX.  (peaty  soil)  contained  no  Enteritidis,  even  in  2  cc. 
"  soil  water."  Soils  IV.  (meadow)  and  V.  (pasture  not  manured) 
contained,  as  has  been  said,  no  spores  of  Enteritidis  in  1  cc. 
"soil  water."  Soil  VI.  contained  no  spores  in  O'l  or  in 
1*0    cc,    but    a  positive    result    was    obtained    as    regards    ihe 

2  cc.  culture.  Soils  II.,  III.,  VII.,  VIII.,  and  X.  yielded 
positive  results  with  1  cc. ;  but  soil  I.  (sewage  field)  alone 
gave  a  positive  result  with  0*1  cc.  "soil  water."  Of  the  two 
pasture  soils  the  manured  soil  (HI.)  contained  B.  Enteritidis  in  1  cc, 
whereas  a  similar  culture  in  the  case  of  the  unmanured  soil  (V.) 
yielded  a  negative  result.  Again  soil  VI.  (Thames  mud)  contained 
B.  Enteritidis  in  2  cc,  but  not  in  1  cc  ;  whereas*  soil  VIII.  (Thames 
mud  lower  down  the  river)  contained  the  spores  of  this  anaerobe 
in  1  cc.  "soil  water."  Soil  I.  (sewage  field)  contained  about  ten  times 
as  many  of  these  spores  as  any  of  the  other  soils  and  20  times 
more  than  soil  VI. ;  and  necessarily  more  than  20  times  as  many 
as  soil  IX.,  this  latter  soil  giving  a  negative  result  with  2  cc.  "  soil 
water." 

It  is  evident  from  the  above  res«lts  that  the  spores  of  B 
Enteritidis  are  present  in  the  "  washings "  of  impure  soils  and 
absent  (or  present  in  fewer  numbers)  in  the  "  washings  "  of  j^urc 
soils.  It  cannot,  therefore,  well  be  said  that  the  surface  drainiige 
from  pure  soiJs  equally  with  polluted  soils  would  contaminate'  a 
water  supply  with  the  spores  of  this  pathogenic  anae^robe. 

Last  year's  report  (App.  B.,  No.  2)  was  equally  definite  in  this 
respect  since,  generally  speaking,  it  was  found  that  impure  soils 
contained  B.  Enteritidis  in  great  numbers  and  pure  soils  in  very 
small  amount.  Thus  some  polluted  soils  contained  10,(XX)  spores 
per  gramme  of  soil  and  some  virgin  soils  none  in  10  mgrms  of 
soil. 

That  B.  Enteritidis  Sporogenes  may  be  present  in  considerable 
numbers  in  soil  is  doubtless  to  be  traced  to  the  fact  of  its  being  a 
"  sporing  anaerobe." 

It  may  be  worthy  of  note  that  in  crude  sewage  the  number  of 
spores  of  B.  Enteritidis  Sporogenes  varies  usually  from  100  to 
1,000  per  cc  This  statement  is  made  as  the  result  of  a  very  large 
number  of  experiments. 

Lastly,  pure  waters  do  not  contain  B.  Enteritidis,  even  in  lOcc, 
and  in  many  pure  waters  the  spores  of  this  microbe  cannot  be 
demonstrated  in  as  much  as  500  cc  (obtained  by  the  "  filter 
brushing  "  method)  of  water. 

(d.)  Results  as  regards  the  presence  of  Streptococci. 

Th«  results  as  regard  the  presence  of  streptococci  in  the  various 
"  soil  waters"  are  given  in  Table  V.,  and  in  Table  VI.,  in  addendum 
to  this  report,  there  are  set  forth  the  chief  morphological  and 
biological  characters  of  these  streptococci. 
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TABLE  V. 

Showing  the  results  of  Bacteriological  Examination  of  Ten  Soils, 
obtained  from  various  sources,  as  regards  the  presence  of 
streptococci  in  the  "  washings  "  (termed  "  soil  waters  ")  from 
each  sample. 


a8;Dy 
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10 


Deeoription  of  sample  of  soil. 


Soil  I.    Sewag^e  field  ... 


Soil  II.  Garden  soil  (last 
manured  about  14  months 
previously). 


Soil  ni.  Pasture  soil  (last 
manured  .3  years  preyiously 
with  farm  yard  muiure,  7 
years  previously  witn  slaugh- 
ter-house manure). 


Soil  IV.  Meadow  (manured 
yearly  with  farm  yard 
manure). 


Soil  V.    Pasture     soil      (not 
manured). 


Soil  Yl.  Mud  from  Thames 
Bank  above  "  intake  *'  for 
water  supply. 


Soil  VII.  Mud  from  bank  of 
River  Brent  about  100  yards 
below  the  point  at  which 
sewage  affluent  enters  the 
river. 

Soil  VIII.  Mud  from  Thames 
bank,  near  Blackfriars. 


Soil    IX.     Peaty    soil    from 
moorland. 


Soil  X.  Mud  from  bank  of 
river  Colne  at  London 
Colney. 


Beeults,  as  regards  the  presence 

of  streptocooci,  in  1*0  cc 

"  BoU  water." 

Surface  Agar  plate  culture, 

incubated  at  37^  c. 


The  Agar  plate  was  somewhat 
crowded  and  thus  a  negitiTe 
result  was  obtained.  But  in  t 
surface  gelatine  culture  a  Urge 
number  of  streptocood 
found.    iShr  Table  VI. 


Negative  result. 
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A  large  number  of  streptococci  wen 
found.  Streptococci  IL  to  V.  (both 
inclusive),    c"^  Table  VI. 


A  large  number  of  streptocood  wore 
found.  Streptococci  VI.  snd  VH 
Set  Table  VI. 


Negative  result. 


n 


n 


It  will  be  seen  that  a  negative  result  is  recorded  in  seven  out  of 
ten  experiments,  namely,  in  soils  XL,  III.,  IV.,  V.,  VI.,  IX., 
and  X.  In  the  remaining  three  soils  a  positive  result  was 
obtained,  namely,  in  soils  I.  (sewage  field) ;  VII.  (Brent  mud)  ; 
and  VIII.  (Thames  mad).  Speaking  in  general  terms  it  may  be 
said  that  streptococci  coald  not  be  found  in  the  pure  or  moderately 
pure  soils,  but  that  in  the  grossly  polluted  soils  they  were  found 
to  be  present  in  large  numbers. 

These  results  must  be  considered  not   unimportant  if  Strep- 
tococci (as  a  class)  are  derived  from  the  intestinal  tract,  and  tend, 
outside  the  animal  body,  not  only  not  to  multiply,  but  to  rapidly 
loee  their  vitality  and  to  die.    Their  presence  would  seem  to  in- 
dicate recent  and  objectionable  pollution.     Of  course  there  may  be 
exceptions  to  the  rule ;    e,g.^  some  streptococci  may  be  able  to 
multiply  in  nature  outside  the  animal  body,  while  others  may  be 
peculiarly  resistant,  and  so  avoid  extinction  when  the  conditions 
are   nn&vourable.    Again,  there  may  be  streptococci  in  nature 
which  do  not  owe  their  origin  to  excremental  matter.     However 
this  may  be,  detection  of  streptococci  in  polluted  soils,  and  failure 
to  detect  them  in  non-polluted  soils,  is  of  interest  in  view  of  the 
circumstance  that,  as  a  result  of  examination  of  a  large  number 
of  samples  of  crude  sewage  and  efiQuents  from  biological  filters,  I 
have  found  streptococci  present  in  great  numbers  (1,000  or  more 
per  cc.)  in  such  material ;  and  I  have  been  encouraged  accord- 
ingly to  go  on  to  test  water-supplies  as  to  the  presence  or  absence 
in  them  of  these  micro-organisms.    The  results  obtained  in  this 
connexion  are  recorded  in  Appendix  B.  No.  G. 

Table  VI.  in  addendum  to  this  report  gives  an  account  of  the 
chief  morphological  and  biological  characters  of  the  streptococci 
isolated  from  the  **  soil  waters.''  It  shows  that  streptococcus  I. 
was  isolated  from  *'  soil  water  "  I.  (see  figs.  13  and  14,  Plate  XIII.). 
Streptococci  II.,  III.,  IV.,  and  V.  from  "soil  water"  VII. 
Streptococci  VI.  and  VII.  from  "  soil  water  "  VIII. 

These  streptococci  were  all  capable  of  being  differentiated  from 
each  other  even  on  the  basis  of  a  few  characters,  as  is  shown  by 
the  subjoined  *'  tree,"  although,  no  doubt,  some  of  them  were  so 
closely  similar  as  almost  to  suggest  identity  of  species. 

The  results,  as    regards  pathogenicity,  were,  on  the  whole, 

negative.    Thus,  mice  inoculated  subcutaneously  with  1  cc.  broth 

culture  were  apparently  unaffected  in  the  case  of  streptococci  I., 

II.,  VI.,  and  VII. ;  and  in  the  case  of  streptococci  III.  and  V. 

they  died  as  late  as  the  thirteenth  and  twelfth  day  respectively, 

and    were,    moroover,    affected    with   other    parasitic     disease. 

Streptococcus  IV.  produced  (apparently)  death  on  the  sixth  day, 

but  no  streptococci  could  be  isolated  from  the  splenic  juice.    Of 

coarse,  it  does  not  follow  from  these  results  that  the  streptococci 

Were  necessarily  non-virulent  to  all  animals,  indeed,  we  know 

that  mice  are  insusceptible  to  certain   streptococci   which  are 

virulent  as  regards  human  beings,  or  that  at  a  stage  prior  to 

their  isolation  they  were   non-pathogenic.      It   may   have  been 

on   the   contrary,  that   they  all   were  pathogenic  at  one  time, 

bat  had  lost  their  virulence  through  sojourn  in  soil  and  outside 

the  animal  body.    Still  there  is  no  gainsaying  the  fact  that,  if 

these  streptocoeci  had  been  distinctly  pathogenic  in  character, 

their  imiwrtance  would  have  been  greatly  increased. 
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On  the  Ohami 
oalaodBacto- 
liologioal  Bz- 
amination  of 
**  Washings" 
of  Soils;  by 
Dr.  HooAton. 


Soil  streptococci 


r 


Qrow  well  at 
bloo  I  heat. 


Strept.  n.,  in., 

IV^  v..  VL.  VIL 


FlTMsfeicallT  no 

growth  at  olood 

heat 


Straptk  L 


Strong  acid  in 
milk  culture. 


Utrept 


r 


i.  m.,  IV. 

AVL 


Noaoidoronly 
trace  in  milk 
cultore. 


I 


Strept  IL  a;  VU 


In  gelatine  colonies 
only  very  faintly 
granular;  circular 
with  clean  edge. 

In  broth    dlght 
diftuse  cloudiness. 


I 


Strept  Vn. 


In  gelatine,  colonies 
show  distinct  wavy 
granulation :  wavy 
edge,  with  in  some 
cases  loops  of  strep- 
tococci. Broth  quite 
clear. 

Strept  n. 


Broth  dear. 
Strept. 


b.in.AV. 


Broth  cloudy. 
Strept  iV.  ft  YL 


Distinct  cloudiness 
in  broth.  In  gelatine 
distinct  granulation 
of  colonies.    Mouse 
died  sixth  day. 


Strept  IV. 


Only  very  slight 
clouciiness  in  broth. 
Colonies  in  gelatine 
only  very  fsintly 
granular.  Mouse  un- 
affected. 


Strept.  VI. 


I 


In  broth  white  viscous  In  broth  coherent  vis- 
stringy  masses.  In  gela-  cons  woolly  masses,  and 
tine  colonies  only  very  slow  growth.  In  gela- 
faintly  granular.  tin  colonic  darker  and 

more  granular  looking 
than  strep  c.  lU. 


Strept  in. 


Strept  V. 


The  bacteriological    results    are 
diagram  2  (at  end  of  this  report). 


shewn   diagrammatically  *^ 


Concliuiing  Remarks. — The  results  obtained  in  this  enquii^y 
clearly  show  that  chemistry  can  not  always  be  relied  on  ^^ 
detect  in  a  water  supply  the  presence  of  "flood  water,"  mticji 
less  of  "  flood  water  "  of  objectionable  or  dangerous  sort.  It  is 
true  that  some  of  the  "  soil  waters  "  in  question  would  have  been 
condemned  on  chemical  analysis  ;  but  it  is  also  evident  that  the 
"  washings  "  from  some  soils  of  unobjectionable  character  yielded 
higher  results  (chemically  as  regards  organic  matter)  than  those 
known  to  be  grossly  and,  perhaps,  dangerously  polluted. 
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The  bacteriological  resalts,  if  not  entirely  satisfactory,  yielded     ▲pp.RNo.i 
at  all  eyentSy  resalts  of  an  encouraging  nature. 

It  is  quite  clear  that  the  access  of  ^'  flood  water  **  from  surface 
soils  to  a  water  supply  would  be  likely  to  be  associated  with  an 
increased  ratio  of  spores  to  total  number  of  bacteria,  along  with 
the  presence  in  the  water  of  bacteria  almost  peculiar  to  soil,  e.g.y 
B.  mycoides  and  cladothrix.  If  in  addition  B.  enteritidis  sporo- 
genes  (spores  of),  and  possibly  B.  coli  and  streptococci  be  detected, 
there  are  obtained,  apart  firom  the  total  number  of  bacteria, 
valuable  data  in  drawing  conclusions  as  to  the  fitness  of  such  a 
water  for  domestic  use.  That  the  pollution  of  a  water  supply 
directly  with  sewage  might  give  rise,  at  all  events,  as  regards 
B.  coli,  B.  enteritidis,  and  streptococci  to  somewhat  similar 
results,  is  of  little  moment,  since  such  contamination  would  be 
more  dangerous  than  the  indirect  pollution  of  water  through  the 
medium  of  impure  soils. 

At  the  risk  of  repetition,  attention  may  be  again  drawn  to 
certain  of  the  chemical  and  bacteriological  facts  obtained. 

Soil  I.,  taken  from  a  sewage  field,  yielded,  as  regards  its 
"  washings,"  the  following  results.  Chemically  examined  the 
results  were  :— 0-04,  0-0147,  0*305  pts.  per  100,000  respectively  of 
free  ammonia,  albuminoid  ammonia,  and  oxygen  absorbed  from 
permanganate  (1  hr.  at  100°  C). 

Bacteriologically  examined  the  results  were : — Bacteria  in 
O'l  cc.  so  numerous  that  they  could  not  be  counted.  A  large 
number  of  B.  coli  (or  closely  allied  forms)  present  in  0*1  cc. 
Spores  of  B.  enteritidis  sporogenes  present  in  0*1  cc.  Streptococci 
present  in  0*1  cc. 

Contrast  these  results  with  those  obtained  in  the  examination 
of  soil  IX.,  a  virgin  peaty  soil. 

Chemically,  the  figures  in  this  case  were  : — 0*02,  0*025,  0*927 
respectively  of  free  ammonia,  albuminoid  ammonia,  and  oxygen 
absorbed  from  permanganate. 

Bacteriologically  the  results  were  : — 211  bacteria  per  cc. 
117  spores  of  bacteria  per  cc.  No  colonies  of  B.  coli  in  0*1  cc. 
No  spores  of  B.  enteritidis  in  2  cc.    No  streptococci  in  0*1  cc. 

On  the  other  hand  soils  YII.,  and  YIII.,  taken  from  the  banks 
of    two    grossly    polluted    rivers,    are    roughly    in    agreement. 

Chemically  and  as  regards  soil  VIL,  the  results  were  : — 
0*0227,  0024,  0*298  respectively  of  free  ammonia,  albuminoid 
ammonia  and  oxygen  absorbed  from  permanganate.  The  cor- 
responding figures  in  the  case  of  soil  VIIL  were  0*0187,  0*0134, 
and  0*174.  Bacteriologically  the  results  were  : — 3,470  and  2,200 
bacteria  per  cc.  of  "soil  waters"  VIL  and  VIIL  Colonies  of  a 
bacillus  nearly  akin  to  B.  coli,  if  not  of  B.  coli  itself,  in,  0*1  cc.  "soil 
water"  VII.  As  regards  0*1  cc.  "soil  water"  VIIL,  the  colonies 
were  less  nearly  related  to  B.  coli.  Spores  of  B.  enteritidis 
present  in  1  cc.  of  both  "  soil  waters."  Streptococci  present  in 
0*1  cc.  of  both  "  soil  waters." 

Lastly,  soil  V.,  a  pasture  soil  which  had  never  been  manured, 
gave  the  following  figures  : — 

Chemically,  0*027,  0*0227,  0*372  respectively  of  free  ammonia, 
albuminoid  ammonia,  and  oxygen  absorbed  from  permanganate. 


i 
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V.  B.  Na  &  Bacteriologically,  440  bacteria  and  216  spores  of  bacteria  per  cc. : 
the  majority  of  the  colonies  developing  both  in  the  ordinary  plat« 
and  in  the  plate  for  spores  being  those  of  B.  mycoides.  No  coli 
in  0*1  cc.  No  spores  of  B.  enteritidis  in  I'O  cc.  No  streptococci 
in  01  cc. 
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It  is  evident  that  notwithstanding  the  amount  of  work  that 
been  carried  out  in  this  connexion,  further  information  is  desir- 
able. In  particular,  the  results  seem  to  encourage  a  research, 
having  for  its  object  the  parallel  examination,  chemical  and 
bacteriological,  of  the  "  washings  "  of  soil  in  f}iore  diliUe  form 
than  was  here  practised.  In  short,  there  <would  seem,  judging 
from  the  results  so  far  obtained,  to  be  an  indication  that  if  water 
was  contaminated  with  an  amount  of  soil,  or  the  ^  washings "'  of 
soil,  so  minute  as  altogether  to  defy  detection  by  chemical  means, 
that  such  pollution  could  still  be  demonstrated  bacteriologically 
if  a  sufficiently  large  bulk  (e.g.  1000  cc.)  of  the  water  were  dealt 
with.  Such  amount  should  be  filtered  through  a  sterilised 
Pasteurs'  filter,  the  surface  of  the  filter  brushed  with  a  sterile 
brush  into  5  to  10  cc.  sterile  water,  and  the  ^^  filter  brushing 
suspension  '*  of  bacteria  and  water  submitted  to  detailed 
bacteriological  examination. 

At  the  end  of  this  report  will  be  found  Table  YI.  showing 
the  chief  morphological  and  biological  characters  of  certain 
streptococci  isolated  from  the  **  washings  "  (termed  "  soil  waters*^ 
of  soils. 

Diagrams  1  and  2  showing  the  results  of  the  chemical  and 
bacteriological  examination  of  the  various  ^'  soil  waters.** 

Figures  13  to  17,  Plates  XIII.,  XIV.,  and  XV.  (in  illustration 
of  Appendix  B.  No.  5)  will  be  found  at  the  end  of  Appendix  B. 
No.  6. 
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?8  closely 
III. 


53  strepto. 


prreyish- 
ranspar- 
uies. 


8    strep- 
jVI. 


Appearance  very  charao 
The  broth  remained 
transparent  (even  in  o 
repeatedly  shaken,  and 
for  some  months)  and 
a  conglomerate,  white, 
mass  was  to  be  seen. 


The  broth  remained  qoite 
and  at  the  foot  of  the 
few  white,woolly  masses 
be  seen,  but  the  mass 
growth  was  joined  togel 
form  a  larger  viscous,  st: 
white  mass. 

Clear  broth,  but  at  foot 
along  lower  sloping   si4) 
tube,  stringy,   viscous 
and      thr^ids.      On      g^d 
shaking  the  tubes  these  fl< 
throughout    the  medi 
white,  thread-like  gro 

Distinct    but    not    abuxii 
diif use  cloudiness  ;  at  fi 
tube,  viscous  white  de] 


Abeolutely  clear  broth,  wi 
foot  of  tube,  a  small,  cob 
viscous,   white,  woolly 
Grows  slowly. 


Broth     only     very     sligl  ;h 


clouded.    At  foot  of  tube 
on  lower  sloping  side  wh 
streak-like  grow&.  Ongez 
shaking  the  tube  these 
come  (Uffused  throughout 
medium  as  stringy  masses. 


Slight  diffuse  cloudiness.  V 
like  growth  on  lower  slop 
side  of  tube.  On  gently  sh 
ing  the  tube,  a  white,  vise 
growth  rose  from  foot  of  t 
in  spiral  fashion. 


.) 


Remarks. 


The  gelatine  •nltures  were 
incubated  at  20° 0.,  and  the 
agar  broth  and  litmus  milk 
cultivations  at  37**  0. 
There  was,  however,  a 
single  exception,  namelpr 
str^toooccus  I.  This 
organism  grew  either  not 
at  all  or  only  in  an  im- 
perfect manner  at  blood 
neat. 

The  streptococci  were  iso* 
lated  from  **  surface  *' 
agar  plates  inoculated 
with  01  00.  "  soil  water," 
and  incubated  at  87°  0. 
There  was,  however,  one 
exception,  namely,  strepto- 
ooocus  I.  This  organ- 
ism was  isolated  from  a 
^'surface"  gelatine  plate, 
incubated  at  20°  C.  and 
inoculated  with  0*1  oo. 
"  soil  water.'' 


'0  fig.  13,  plate  XIIL 
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>rr>TE  by  Dr.  Houston  on  Baotbrioscopio  Examination  ap>.b.,w< 
of  Drinking  Water,  with  Particular  Rbfbrbnce  to  onB^jtarf 
the  Relations  of  Strbptocoooi  and  Staphylococci  with  JSfiltfon' 

Water  of  this  Class.  E'*!**"'^ 


lOt  many  years  ago,  the  bacteriological  examination  of  a  water 
practically  limited  to  the  enumeration  of  the  total  number  of 
':in8  of  all  sorts  present  in  one  and  another  sample. 

■at^r,  bacteriologists  began  to  insist  that  not  the  mere  number, 

t>T»*.  tiiQ  character  of  the  microbes  present  in  the  sample  was  of 

«s«c^ntial  importance  in  determining  the  wholesomeness  or  other- 

"^^"^  s^    of  a  water.    And,  in  support  of  this  view,  it  was  pointed 

**^^  *    that  of  two  different  waters,  one  might  contain  a  host  of  germs, 

^one    of  them    harmful,  whereas  the    other,  presenting  only  a 

^^'^^^    microbes,  might  contain  hardly  any    but   micro-organisms 

^^     ^^iangerous  kind.     It  is  a  curious  fact  that  this  almost  self- 

^^^^i^nt  proposition,  although  strenuously  advocated,  was  for  long 

^15^^c.*oompanied  by  definite  indication  as  to  the  kinds  of  microbes 

'J^^     "vv'ere   adventitious,  and  to  be  regarded  therefore  with  sus- 

^^^^ion,  and  those  to  be  looked  upon  as  peculiar,  proper  as  it  were, 

t  ^   l^^ire  water.     It  is  true  that  putrefactive  bacteria  were  placed  in 

iformer    category,    and    that    certain     other    bacteria    were 

dered  by  one  or  another  worker  to  belong  to  the  latter  class  ; 

x-theless,  as  ability  to  identify  pathogenic  bacteria  increased,  it 

^21^    txK)  easily  assumed  that  the  failure  to  discover  the  germs  of 

*^«a^^ai^^  \ji  a  water  implied  "  purity  and  safety.''    But  soon  it  came 

^^    l>ci  recognised  that  all  bacteria  are  in  a  sense  putrefactive,  and 

^^*^*^    certain  well  known  putrefactive  microbes  may  be  present  in 

-^^-^^i",  apparently  above  suspicion  of  pollution  ;  and,  further,  that 

^    ^^    ^iven  water  pathogenic  micro-organisms  are  not  discoverable, 

?**     ci^ji  be  isolated  only  on  rare  occasions,  even  when  such  water 

*^  *^^»>.own  to  be  grossly,and  not  long  since  specifically,  contaminated. 


Dr.  Hoiutfl 


"t    the  earlier  period  referred  to.  Bacillus  coli  was  unknown, 

.  ?*>   sfc-t  all  events,  had  not  assumed  the  great  importance  attached  to 

^-"^     a  later  date.     But  when  B.  coli  came  to  be  recognised  as  a 

^^^^»*cbe  characteristic  of,  and  especially  abundant  in,  intestinal 

?]^®^-=^iiarges,    fm'ther    interest    and    impetus    was    given    to    the 


J^<^T>eriological  examination  of  water.     Unfortunately,  however, 

tK^    -^^^^rg /?r^«^nce  of  B.  coli  in  a  water,  not  its  relative  abutidunce 

f^^**^>  was  the  point  at  first  insisted  on  ;  so  that  when  other  autho- 

P^^^s  asserted  that  B.coli  was  not  only  abundant  everywhere,  but 

*p^^^^Ut  also  in  water  that  was  above  reproach,  a  strong  reaction 

c(^f^^*  and  this  micro-organism  as  an  indicator  of  danger  fell  into 

^^ -Partitive  disfavour. 


of?  ^^^  chief  arguments  advanced  against  acceptance  of  the  presence 
Tir^^  •  coli  in  water,  as  indicative  of  dangerous  fouling  of  such 
*^*"    may  be  briefly  stated  as  follows  : — 

coli  (1)  is  abundant  everywhere  ;  (2)  it  multiplies  readily 
outside  the  animal  body  ;  (3)  it  occurs  in  the  excreta  of 
mammals  and  birds^  as  well  as  in  the  intestine  of  man. 


^U 


APP.  B^  No.  6. 

On  Bacterio- 
Boopic  Ex- 
ftmlnation  of 
Drioking 
Wftten  ;  by 
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It  IB  not  proposed  in  this  brief  note  to  deny  the  above  proposi- 
tions as  regards  B.  coli.  All  that  I  am  proposing,  in  reference  to 
this  microbe,  is  to  adduce  certain  considerations  tending  to  the 
view  that  demonstration  of  it«  presence  in  a  water  may  be  of  no 
small  value  as  indicating  the  antecedents  of  that  water. 

In  the  first  place,  if  B.  coli  is  abundant  everywhere,  it  might  be 
inferred  that  it  would  be  specially  abundant  in  soils,  since  soil  is 
regarde<l  as  the  great  resting  place  for  micro-organic  life.  Bnt 
this  does  not  appear  to  be  the  case,  for,  out  of  21  samples  of  sur- 
face soil*  obtained  from  different  sources  (for  example,  soil  from 
orchar<ls,  gardens,  moorland,  pasture,  sand  pits,  sea  shore,  sewage, 
fields,  &c. ;  in  brief,  pure  soils,  and  soils  grossly  polluted  either 
recently  or  at  no  very  distant  date  with  manure,  urine,  and 
faeces),  only  four  yielded  unequivocal  evidence  that  they 
contained  B.  coli.  It  is  true  that  13  (two  doubtful)  out  of  the 
21  samples  of  soil  yielded  colonies  in  phenol  gelatine  plate  culture 
(made  from  a  phenol  broth  culture,  inoculated  with  ^  of  a  gramme 
of  soil,  and  incubated  at  37^  C.  for  24  hours),  sufficiently  like  B.  coli 
to  suggest  identity  with  that  microbe  ;  but  of  these  13  doubtful 
micro-organisms  six  failed  to  respond  in  24  hours  to  the  gelatine 
"  shake  "  culture  test,  and  the  other  three  failed  in  one  or  more 
respects  to  identify  themselves  with  that  bacillus.  And,  of  course, 
it  might  be  argued  that  B.  coli  was  really  present  in  more  than 
half  of  these  21  soils,  but  had  become  so  altered  by  a  long 
sojourn  in  the  soil  as  to  be  nO  longer  identifiable.  However 
this  may  be  as  regards  soil,  it  is  certainly  not  customary  to 
condemn  a  water  because  it  contains  germs  bearing  a  remote 
resemblance  to  B.  coli,  and  which,  therefore,  mij^ht  conceivably 
be  regarded  as  the  descendants  of  a  strain  of  B.  coli  typical  in 
generations  gone  by  of  this  micro-organism. 

In  the  second  j)lace,  if  B.  coli,  under  favourable  conditions, 
multiplies  outside  tlie  animal  body,  there  is  every  reason  to 
believe  that  when  tlie  physical  conditions  are  unfavourable  its 
growth  is  not  only  inhibited  but  that  it  loses  its  vitality  and  dies. 

In  the  third  place,  in  the  absence  of  conclusive  proof  to  the 
contrary,  it  is  unsafe  to  assume  that  the  excreta  of  healthy  (much 
less  of  diseased)  mammals  and  birds  are  harmless  to  man. 

Lastly,  it  is  not  the  mere  presence  of  B.  coli  that  should  tend  to 
condemn  a  water,  but  its  relative  abundance  therein.  It  is  an 
incontestable  fact  that  B.  coli  is  absent,  or  present  in  small  amount 
only,  in  waters  above  suspicion  of  recent  pollution,  w^hereas  in 
sewagef,  which  is  the  most  usual,  and  presumably  the  most 
dangerous,  source  of  contamination  of  water  supply,  it  is  present 
in  enormous  numbers.  My  own  records,  which  extend  over  a 
year,  and  deal  with  a  large  number  of  samples,  show  that  in  raw 
London  sewage  the  numbers  usually  exceed   100,(X)0   per   cubic 


•  Report  of  the  MeUical  Officer,  Local  Government  Board,  1897-8,  App.  B., 
No.  2. 

t  Sewage  is  not,  of  course,  the  only  Boiirce  of  pollution  of  water  ;  but  no  8ub- 
Btance  (which  is  not  equally  object ionahlc  in  character)  at  any  time  likely  to 
contaminate  a  water  supply  contains  this  micro-organism  in  numbers  at  all 
oomparable  to  sewage. 
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centimetre.    And  yet  the  same  sewage,  in  the  proportion  of  0*1  per  app.  b,  No.  e. 

cent,  would  contaminate  a  pure  water,  from  the  chemical  point  of  q^  3,^,10, 

Tiew,  to  an  extent  hardly  if  at  all  appreciable.     Such  a  contami-  soopio  Ex- 

nated  water  would  nevertheless  yield  on  culture  1()0  coli  per  cubic  DriSdng"**' 

centimetre,  a  number  altofrether  beyond   that   which   the   least  J'^y"  ^^ 
hostile  of  responsible  bacteriologiHts  would  consider  permissible 
in  a  drinking  water. 

Passing  now  to  other  criteria  as  to  danarerous  contamination  of 
water. 

Quite  recently  a  fresh  impetus  has  been  given  to  the  bacterio- 
scopic  analysis  of  water,  by  the  discovery  by  Dr.  Klein  of  an 
anaerobic  pathogenic  spore-forming  microorganism,  termed  by 
him  B.  enteritidis  sporogenes.*  It  is  safe  to  anticipate  that  this 
discovery  is  destined  to  largely  enhance  the  value  of  bacterio- 
logical test  of  potable  waters.  For  the  spores  of  this  anaerobe 
cannot  be  demonstrated  in  pure  water,t  whereas  in  impure  water 
it  can  readily  be  shown  to  be  present,  and  in  niw  sewage  it  is 
specially  abundant.  My  own  records,  which,  as  I  have  said, 
extend  over  a  year,  and  deal  with  a  verj'  large  number  of  samples 
of  sewage,  and  in  particular  of  raw  London  sewage,  show  that  the 
spores  of  this  microbe  are  present  in  numbers  varying  usually 
from  100  to  1,000  or  more  per  cubic  centimetre.  It  cannot  fairly 
be  said  of  this  anaerobe  that  it  is  likel>  to  multiply  outside  the 
animal  body,  and  the  only  possible  objection  to  accepting  its 
presence  as  an  index  of  dangerous  contamination  of  water  is  that 
the  fact  that  its  being  a  sporing  anaerobe  weakens  somewhat  its 
usefulness  as  evidence  of  recent,J  and  therefore  presumably 
specially  dangerous,  pollution.  Nevertheless,  and  so  far  as  can 
be  seen  at  present,  it  not  only  equals,  but  far  excels  any  known 
test,  chemical  or  bacteriological,  for  inferring  the  wholesomeness 
or  otherwise  of  a  drinking  water. 

In  studying  the  bacteriology  of  polluted  soils,  of  crude  sewage 
and  sewage  effluents,  and  of  impure  waters,  I  have  endeavoured 
to  find  some  organism,  or  class  of  micro-organisms,  which  might 
be  of  value,  if  present  in  water,  as  indicating  rm'nt  and  ohjec- 
timiahle  pollution. 

In  polluted  soils,  in  crude  sewage,  in  sewage  effluents,  and  in 
impure  waters,  I  have  found  streptococci  and  staphylococci  to  be 
present,  often  in  great  numbers. 

Although  not  discarding  the  class  of  germs  known  as  staphy- 
lococci,§  I  lay  less  stress  upon  them  for  the  reason  that  they 
comprise  hardy  germs  capable  of  persisting  under  conditions  the 
reverse  of  favourable.  Streptococci  on  the  other  hand  may,  as  a 
class,  be  thought  of  as  germs  especially  liable  to  discouragement 


•  t< 


Centralblatt  fiir  Bakteriologie  und  Parasitienkniide,"  Band  xviii.,  No.  241. 
Band  xxii.,  No.  5,  20,  21.  Reports  of  Medical  Officer.  Local  Government  Board. 
1895-6,  and  1897-8. 

t  By  this  it  is  not  only  meant  that  B.  enteritidis  Hi)orogene8  is  absent  in  Ice. 
of  a  pure  water,  but  that  it  is  likewise  absent  in  the  bacterial  contents  (obtained  by 
the  rasteuT  filter  brushing  method)  of  it  may  be  as  much  as  r>()Occ.  or  more  of 
such  water. 

\  Dr.  Klein*8  later  results  lead  one  to  believe  that  an  observe<l  variability  of 
tli£i  bacillus  as  reg^ds  virulence  may  possibly  suffice  to  indicate  a  close  or  less 
dose  relatioii  to  recent  pollution. 

(  &«,  however,  table  of  results. 
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water  through  a  sterile  Pasteur  filter,  and  to  brush,  with  a  sterile  app.b^No.6. 
brushy  the  material  left  on  the  surface  of  the  filter  into  a  few  q^  Bacterio- 
cubic  centimetres  (5  to  lOcc.)  of  sterile  water.  Of  this  suspension  scopic  Ex- 
of  bacteria  and  water  0*1  to  0*005cc.  is  added  to  an  agar  plate,  Dri™ing°  ° 
and  a  surface  culture  made.  In  the  case  of  impure  water  it  2?  Houston 
was  often  sufficient  to  make  a  surface  agar  plate  direct  from 
the  water,  and,  conversely,  in  the  case  of  foul  water  it  was 
occasionally  necessary  first  to  dilute  the  sample  with  a  definite 
quantity  of  sterile  water.  The  agar  plate  is  incubated  at  37°  C, 
because,  although  there  are  certain  streptococci  and  staphylococci 
which  will  not  grow  at  this  temperature,  it  is,  for  the  majority, 
the  most  favourable  temperature,  and  it  is  precisely  these  latter 
micro-organisms  that  it  is  most  important  to  investigate.  The 
plate  was  examined  after  24  hours,  and  all  the  minute  colonies 
examined  under  a  low  power  of  the  microscope  (Leitz  No.  2  eye- 
piece, No.  3  objective).  Sometimes  it  was  possible  to  find  in  this 
way  colonies  which  could  with  tolerable  certainty  be  diagnosed 
as  streptococci,  but  in  most  cases  the  diagnosis  was  doubtful,  and, 
as  matter  of  fact,  in  all  cases  sub-cultures  were  made.  The 
colonies  are  so  minute  that  it  is  almost  impossible  to  obtain  an 
amount  of  growth  sufficient  to  make  satisfactory  microscopic  cover 
glass  preparations.  This  being  so,  it  was  found  best  to  inoculate 
a  broth  tube  from  the  colony  to  be  tested,  using  a  fine  platinum 
needle  for  the  purpose  ;  to  incubate  it  at  37°  C. ;  and  afterwards 
to  resort  to  further  sub-cultures  from  this  tube  if  a  seemingly 
positive  result  was  obtained  on  microscopic  examination  of  its 
contents.  Frequently  a  negative  result  was  obtained  ;  there  being 
either  no  growth*  (the  streptococcus  having  already  lost  its  vitality), 
or  the  growth  manifested  proving  that  of  some  other  microbe,  the 
solation  of  which  was  not  aimed  at  nor  desired.  But,  commonly, 
if  a  number  of  tubes  are  inoculated  from  separate  doubt&il 
colonies,  and  the  water  under  examination  be  impure,  streptococci 
are  usually  found  in  one  or  more  of  the  sub-cultures. 

Results  of  Experiments. 

A  brief  rocord  of  the  chief  results  obtained  is  given  in  the 
f  ollowini?  table  : — 


*  I  have  noted  this  bo  frequently  that  the  absence  of  growth  in  the  culture 
media  employed  cannot  weU  be  referred  to  some  error  of  manipulation.  Dr. 
Gordon,  too,  informed  me  that  he  has  more  than  once  out  out  the  fragment  of 
agar  on  which  a  streptocoooos  oolony  rested,  and  transferred  it  bodily  into  a 
broth  tube,  and  yet  no  gn^owth  ocoorred  therein. 
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Table  showing  the  Rbsult  of  Bactbriological  Exajokai 

of  Strbptocoo 


Experi- 
menta. 


1(a) 


1(6) 


3(a) 


2(6) 


3(a) 


4  (a) 


6(a) 


6  (/I) 


Name  and  Sonrce. 


Staphyloi^occuB  Ai.. . 

River  (Z)  above  in- 
take of  water 
supply.  Preoent  in 
10  C.C.  of  water. 


Morphology. 


Surface  (Gelatine  Plates  at 

iSO°  C.  under  low  power 
(Leitz,  2  eyepieces,  3  obj.). 


Surface  Airar  Plati 

under  low  pi 

(Leitx,  2eyepieci 


Stains  with  Gram. 
Cocci  matted  to- 
gether ;  also  Rhort 
chains. 


Staphylococcus  B^ . . 

From  the  same  cul- 
ture as  Ai ;  possibly 
the  same  onpinism, 
and  certainly  a 
closely  allied  form. 

Streptococcus  Cs,    . . 

River  (Y)  above  in- 
take of  water 
supply.  Present  in 
10  c.<;.  of  water. 


Streptococcus  D*.    . , 
From  the  same  cul 
ture  as  C*. 


StaphyloooccuH  E^..- 
Riter  (Z)  above  in- 
take of  water 
supply.  Sample 
collectou  at  a  later 
date  than  in  pre- 
vious experiment. 
Present  in  10  c.cof 
water. 

Staphylococcus  Fu. . . 

River  (Y)  above  in- 
take of  water 
B  up  p  1  y.  Sample 
collectea  at  a  lat«r 
date  than  in  pre- 
vious experiment. 
I^esent  in  10  c.c.  of 
water. 

Staphylococcus  G,.. . 

River  lY)  above  in- 
take of  water 
supply.  Sample 
collectea  from  the 
came  source  as  the 
previous  sample, ; 
but  at  a  later  date, ' 
Present  in  01  c.c. 

Staphylococcus  H, . . . 

River  (Z)  above  in- 
take of  water 
supply.  Sample 
collectea  from  the 
same  source  as  in 
Experiment  3  (a), 
but  at  a  later  date. 
Present  in  0*1  c.c. 


Slains  with  Gram. 
Cocci  matted  to- 
gether ;  also  short 
chains  Matting 
less  distinct  than 
in  Ai. 

*Stains  with  Gram. 
Chnms  of  cocci  of 
medium  length, 
not  matted  in 
masses. 


See  remarks 


See  Remark? 


Ditto 


Circular,  transparent,  mi- 
nute, faintly  granular, 
yellowi8h-wnit«  colonies. 
No  loops  of  cocci  visible 
at  edge  of  colonies ;  no 
liquefaction. 


Ditto 


More  or  le-^  circn 
colonies  of  yeUoi 
colour,     faintly 
with  unbroken  • 


Stains  with  Gram.   See  under  obUquo  gelatine    No  record 
Chains  of  cocci  of 
short  length ;  also 
little    masses    of 
cocci. 


Stains  with  Gram. 
Cocci  matted  tc 
gather ;  also  short 
chains. 


Stains  with  Gram. 
Cocci  of  some- 
what irregular 
shape  and  more  or 
less  clumped  to- 
gether, also  short 
chains. 


Stams  with  Gram. 
Rather  lan^e  cocci 
in  masses  ;  ?  also 
short  chains. 


Stains  with  Gram. 
Cocci  aggregated 
together,  but  ? 
also  short  chains. 


See  remarks 


See  remarks 


Ditto 


Ditto 


Ditto 


Ditto 


Ditto 


Ditto 


See  Figure  18.  Plata 
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BS  of  Water,  obtained  from  Various  Sources,  for  the  PrbsencB 
(ntally)  for  STAPHYLOCOCCI. 


At  37^0. 


'loodiness  in 
^  At  foot  of 
ite  and  very 
Leposit. 


atto. 


LitmoA  Milk  at 

sro. 


Oblique  Gelatine 
at20°C. 


Animal 
ExperimentR. 


Bemarkf). 


Strongly  acicU  but 
no  clot  even 
after  15  daya' 
incubation. 


An  opaque,  white, ;  Mouse    inoculated 


ght  diffuse 
m :  bacterial 
it  foot  of  tube 
f  abundant, 
very  viscous, 
r  fllopint?  side 
r  stieaky, 
ig      white 

diffuse 
w.  At  foot  of 
bite    viscous 


diffuse 
K8  in  24  hours, 
if  tube  white. 
Boons  bacte- 
ijfit. 


Ditto. 


more  or  less  con- 
fluent growth 
( staphylococcus- 
like).  Very  slow 
liquefaction. 


Ditta 


Very  feeble 
acidity  ;  no  clot 
(I5th  day). 


Minute  greyish- 
white  circular 
colonies,  nearly 
transparent.  No 
liquefaction. 


I 


?  trace  of  acidity: 
no  clot  (15th 
day). 


No  growth  occurred. 


No  visible  change  Grows  very  slowly, 
to  eighth  Thin  transparent 
growth  which 
eventually  as- 
sumes a  faint 
citron  colour.  By 
13th  day  slight 
liquefaction. 


up  to  eighth 
day.  Eventu- 
ally alkali  pro- 
duction well 
marked. 


snbcutaneouHly 
with  1 0.0.  of  broth 
cui  t  urc<  24hours  at 
SrC):  died  third 
day.  Cocci  in 
splenic  juice,  and 
agar  plates  thero- 
from  showed  colo- 
nies of  apparently 
the  same  orga- 
nism. 


Although  at  first  in  some 
doubt  whether  to  con- 
sider this  organism  a 
staphylococcus  or  a 
streptococcus  showing 
(morphologically)     sta- 

f)hylococcus  formatioii, 
t  was  finally  classed  as 
a  staphylococcus. and  its 
further  biological  study 
abandoned.  Possibly  re- 
motely akin  to  staphy- 
lococcus albuB. 

Ditto. 


Mouse  inoculated 
subcutaneously 
with  1  C.C.  24 
hours'  broth  cul- 
ture ;  died  sixth 
day.  I 

Mouse    apuarently  ,  Unquestionably  a  strepto- 
unaffectea  by  sub-  '    coccus, 
cutaneous  inocu- 
lation of  1  C.C.  24  I 
houn»'  broth  cul- 
ture. 


Ditto. 


Ditto 


UnqucKtionably  a  strepto  • 
coccus.  (Apparently  an 
organism  of  feeble 
vitality.) 


Same  remarks  as  in  Ex- 
periment 1  (a).  (Possibly 
remotely  akin  to  staphy- 
lococcus citrous.) 


^loudine:^  in 
i.  At  foot  of 
lite  iKicterial 
not  very  vis- 


oiidines.')  in  24 
At    foot    of 
ery      vi!*cou8 
,1  deiwsit. 


Ditto 


No  clot  :  at  first 
only  a  slight  al- 
kaline change, 
but  later  al- 
kalinity ex- 
tremely well 
marked. 


Opaqno,      white 
oonfiut-nt,  Ktaphy- 
lo  coccus-like 

{;  r  o  w  t  h.       No 
iquefaction. 


liquefaction. 


Stronir      acidity.   Golden -ye  How 
but       no      clot      growth,       and 
(15th  day).  rather    rapid    li- 

quefaction. 


Mouse     inoculated 
subcutancourily 
with  1  c.c.   broth 
culture  (34 
at   37^   C.) 
sixth  day. 


No  visible  change    Citron-  coloured 
15th  day.  growth,     accom-  I 

panied    by  rapid 


houiv 
died 


Same  remarks  as  in  Ex- 
periment 1  M). 


?  Staphylococcus  pyo- 
genes aureus,  or  closely 
allied  form. 


Mouse  inoculated 
subcutaneously 
with  1  c.c.  broth 
culture  (three 
days  at  37°  C.)  re- 
mained well,  and 
was  apparently 
unaffected. 


Animal  not  inocu-  ,  ?  Staphylococcus       pyo- 
lated.  !    genes  citreus,  or  closely 

allied  form. 
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Expfri- 


ft&d  Sviiruc 


5iirf&.«  G«2&nBe  Flftt««  ms.  j  ST3lae«  Kgu  Plata  i 

3E*^  C.  under  knr  jfo-wer    I  imder  lov  povi 

:  Leitz,  2  eyepias^,  3  ob;.  L   I    tlidu,  2  eyepiecei,! 


'«» 


^  («/ 


6<6) 


SttBptOQOomf  I^ 
Krer  (Zi  abore  3- 
take     of      water 

•  xip p  ]  T.      SkiD^je 
eolAMSed  from  the 

9M    IB 
6    "CI. 

trot  at  a  laicr  date. 

Pment  zix  <^  c.c 


EiTiT  (Ti.  a  foul 
water,  oot  ntied  for 
doxBeatic  jmrpo^eB. 
Raxnple  colIectMl 
lftr«  yards  below  the- 
poiat  of  entrance  of 
a  «ewace  effluent. 
Present  in  <Ki01  cc 


of 


ScaJxn  with 
Lob? 

nude  np  of  cbain*. 


+Telkrwi?.*i  -  »r?T,  tnnf- 
parent  oolonie«.  saowlri^ 
wary  grasnlai:03.  £d^ 
fisrnons.  and  nsade  ;:p  ol 
kops  of  «crep:ocoo-.-i. 
Sometime^  the  jhais^  of 
eo-^n  mn  in  parallel 
rows,  and  sometime^'  a^ 
sm^  loops.  Besemble« 
wavpu>3fysrQMlonguA.  Xo 
tiqixlaction. 


with  Gram.   Colonies  minme,  circular. 
Cocci    cfaieCy     m      transparent.     yellowi«>h- 

grey  in  «>lonr.  i^howin? 
Tery  faint  gran olat ion. 
Ea<:-h  <.*oloaT  n-oiany 
ishows  a  dara  3?°^  *^^~ 
tnJlT  plaf^-ed.  The  edfre 
i»  eUan :  there  are  no 
loop*  visible  The  mi- 
nute size  and  traa«>pa- 
rency  of  the  coloniet^ 
alone  mgg^ts  that  they 
are  ■treptocoocL  Xo 
hquefaction. 


but  also  leijarate 
cluiin->u 


Ktreptococ'iv  <  ? )  K 1 1. 
From  the  wme  cnl- 


Stain  with  Gi 
Coed  chiefly  in 
mame«.  many  of 
them  of  large  size 
and  of  irregular 
shape;  ?  also 
chains. 


Minute,  transparent,  yel- 
lowish-grey. nnclea*ed. 
faintly  granular  •.-olonies. 
with  at'iH  edge.  Xo 
liquefaction. 


Ycliowish  -  brown, 
transparent      eoki! 

irreg'ular  shape  si 
^izc.  The  efaaiu 
*ivc  the  eolocieg 
granulated  api 
The  loop*  of  01 
readily  -i^es  ai  i 
I'hery.  Be^mble 
COCl-US  Icngua. 


Here  the  wlonitsai 
icss-i  tran*pareai, 
;rrannIa.:ion.  whic! 
in  ohATa  .Ter,  is  m 
markeL  The  00] 
u-.ually  mare  or  1 
lar  in  -ihapr.  Tht 
loofts  \-i!cb]e  al  tl 
the  colonies.  Th 
ujiually  c^4iM,  b\ 
tixnets  has  a  frayec 
ani.*e. 


Here  the  colonies  a 
and  le^is  tran^pai 
show  a  wavy  ai 
granulation.  Son 
colonies  are  quite 
with  r.Va/i  or  0 
slightly  fraye 
Other  colonies  fni 
smaller  ones)  are 
in  shape,  with  b 
edge  and  a  sus] 
loops  but  these  lo< 
open  out  as  in  I| 
whole  colony  is  n 
pact. 


8  <c)       Streptococcus  (?)  Li«. 
From  the  same  ciil- 
tureas  Jio. 


Stains  with  Gram. 
Cocci  chiefly  in 
masses,  many  of 
them  of  large  size 
and  of  irregular 
shape;  ?  also 
chains. 


Colonies  very  similar  to 
Ki  I.  but.  although  even-£ 
tually      attaining      the 
same    size,    thev    grow 
more  slowly  at  tne  start. 


Colonics  very  Kimii 
but  although  e 
attaining  the  m 
tney  grow  more 
the  start. 


t  Su  Figures  19  and  20.  Plate  XV. 
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at  sr  C. 


h.  At  foot  of 
M>ily  niiLSses 
ad  »o  cohere, 
Homewhat 
o    pkitinnm 


Litmus  Milk  at 
87°  C. 


Prjictically  no 
change  even 
after  six  days, 
y  however,  very 
feeble  acidity. 


Obliqae  Gelatine 
at  J0°O. 


Transparent, 
coarMly-gmnular 
coloniei*,  which 
tend  to  remain 
Meijurate.  and  not 
to  form  a  con- 
tinnouH  growth. 
No  liquefaction. 


Animal 
ExperimcntM. 


Mouse  inoculated 
sulx.'Utaneously 
with  1  c.c.  broth 
culture  remained 
apparently  un- 
affected. 


Remarks. 


Unquestionably  a  Ktrepto- 
iroi'cuisand  one  bearing 
a  close  resemblance  in 
many  respects  to  strep- 
tococuus  longns.  It  did 
not,  however,  produce 
distinct  at'idity  in  milk. 


it  not  very 
v'loudiness 
in  21  hour>>. 
of  t  uIh*  a 
1  Home  what 
tI>oflit. 


In  three  tlays, 
distinct  tvcidi'ty 
but  no  clot :  no 
clot  sixth  day. 


Minute.'    circubir.   Mouse    apiuirently    I'ntiuestionablyastrepto- 

umi fTcctcd  by  su b-      coccus. 


transiiarcnt  colo- 
nicH.  No  liquefac- 
tion. 


cutaneous  ino<*u- 
lation  of  1  tr.c. 
broth  (.'ulturc  ('24 
hours  at  37 'C). 


iiiiin«>  '(uite 
•n  :*ides  of 
at  the  foot, 
[lite  masses 
fit»en,  which 
somewhat 
kture. 


uains  quite 
thi'  original 
le  growth  at 
Df  the  tube 
the  size  of  a 
ad  on  the 
y,  and  con- 
a  small, 
iffv    viscous 


Practiciilly  n(i 
chanpo  visible 
even  after  sevt»- 
ral  days(eiKht>. 
?  however,  tnice 
of  acid. 


Ditto. 


No  visible  change 
even  after  wve- 
ral  days  (eight). 


Siime  as  Kn,  but 
the  colonics  take 
longer  to  show 
themselves.  No 
liquefaction. 


Mous^*  {i)>i>arcntly 
uniUTct.'t«ii  by  kii1>- 
«'Utancous  inocu  • 
hit  ion  of  1  c.c. 
broth  culture  UW 
lioiu^  at  37^  C). 


Mouse  apimrcntly 
unaffectctl  by  sul>- 
cutancous  inocu- 
lation of  1  c.c. 
broth  culture 
(three  days  at  37^ 
C). 


Difllcult.if  not  imiK><«iblc, 
to  say  whether  a  strepto- 
coccus showing  (mor- 
phologiciilly )  staphylo- 
coccus formation,  or  a 
staphylococcus  simula- 
tintr  *  (biologically)  a 
streptococcus.  The  slow 
rate  of  ^wth,  clear 
broth,  minute  trans- 
parent colonies  in  Rela- 
tine  and  agar,  and  ab- 
sence of  Tisible  change 
in  milk,  is  in  favour  of 
Kji  being  a  streptoeoc- 
<*UH.  Morphologioally, 
Kii  is  more  like  a  sta- 
phylococcus. 

Pmi-tically  the   same  as 


wmits. 


ii  i^  imgiartxBt  to  refer  to 


^  in  experiment 
Ko   stpepiocooci 


jbniiUL  JIT  z-«?CL   r 


fS"      ■    .  Jk 


3lwr  iDCffiooDDQ  found  in  lOcc. 


I      *      •£ 


fiune  ^iTEX^r  as  in 
yf  ssrefsccocG  found  in  lOcc. 


/v.  r«^  tji  ;Jkf  7W4^ 


L.  jr  ic 


cr  of  tiie  same  water 
^.-^  ^  T>rlded  positiTe  resnlta 
jf^MfPcc    of    Streptococci    or 

cGcaincd  sireptoeocci.       Of 


(    T9  }   ^-tt^  unii^Ert  ws£<?ew  K»  W  iis>ed  !  after  filtration) 

?  -O?  VI*  tr^jUL  A  p'-ilTLT-ed  rlT-er.  q'she  tmfit  for  use  for 
fruLtiitr  porpc^ie^  H^r^,  fo^ptoececi  were  found 
iiL  v*^  Vlcir. :  bv:  :i  mar  re^iSvaMy  be  affirmed  that 
xl^  ^riiHaaLiBacon.  w^k^  d!c<  so  grosB  as  to  be  l^OCK) 
tiaies  ZKacier  iit  ajaovnt^  or  LlXX*  times  more  recent 
in  ciancUfT.  iJLaj*  wiiai  perxains  in  the  case  of  some 
x:  all  ervnis  of  oar  waser  sapplies. 

Sj  far  none  of  the  sirepc^TCcwci  isolated  from  water  have 
proTe<l  pathogenic  under  the  cuiididoiis  of  experiment. 

<'-L)  C*rruin  of  the  scaphTlocoeci  killed  mice. 

In  conciujaoD.  I  would  ur^  that  the  results  obtained  encourage 
belief  that  further  work  in  this  direction  is  caUed  for  ;  that 
prolonged  research  of  the  aboTe  sort  is  likely  to  demonstrate, 
in  a  much  more  conclusire  manner  than  this  brief  note  can 
hope  to  do,  that  the  subject  is  one  which,  notwithstanding 
its  manifest  importance,  has  not  yet  been  accorded  the  attention 
it  deserves. 

Figs.  18, 19,  and  20,  Plate  XV^  are  submitted  in  illustration  of 
streptococci  C,  and  I^  As  regards  Fig.  20,  it  is  open  to  the  critic 
to  suggest  that  it  pourtrays  a  bacillus  rather  than  a  streptococcus. 
To  this  the  answer  is  that  undoubted  streptococci  under  certain 
conditions  and  in  some  media  normally  assume  a  baciUary  form, 
and  that  the  streptococcus  longus  is  a  case  in  point. 
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BACTERIA  IN  SOIL  WASHINGS. 

PLATE  XIII. 

Fig.  13. 

Sarface  colony  of  soil  streptococcns  I. :  from  an  agar  culture. 

[Magnifying  power,  60.] 

Fig.  14. 

'  Impression  *    preparation    of    soil    streptococcus  I. :  from  a 
gelatine  culture.    Stained  by  Gram's  method. 

[Magnifying  power,  1,000.] 
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BACTERIA  IN  SOIL  WASHINGS. 

PLATE  XIV. 

FlO.  15. 

Gelatine  plate  culture,  for  (utaf  mimlH*r  of  bacteria,  coDtaiuing 
I  cc.  "  soil  water,"  V.    Second  day  at  20^C. 

[Natural  size.] 


FlO.  16. 

lielatine  plate  culture,  for  .s/w;v5  of  bacteria,  containinfr  I  cc. 
'*  soil  water,"  V.  Previously  heated  to  80°C.  for  10  ininutet>. 
Second  day  at  20°C. 

[Natural  size.] 


It  is  to  be  noted,  as  regards  Figs.  15  and  16,  that  nearly  all  the 
colonies  are  those  of  B.  Mycoides,  and  that  the  number  of  these 
microbes  in  the  "  spore  "  plate  (fig.  16.)  were  nearly  as  nnmerons. 
as  the  number  in  the  "  ordinarv  "  plate  (fig.  15.) 


^^^^^^^■flate  XIV.     ~^^^^^H 

■ 

.     ;♦ *.*i 

^:''    *'    J 

L^ 
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BACTERIA  IN  SOIL  WASHINGS. 

PLATE  XV. 

Fig.  17. 

Potato  culture  of  B.  mesentericus  isolated  from  soil  III.     Left 
side,  variety  I.    Right  side,  variety  E.    24  hours  at  37°C. 

[Natural  size.] 


STREPrOCOCCI  FROM  WATER. 

Fig.  18. 

Microscopic  preparation  from  a  broth  culture  (30  hours  at  37"  C.) 
nf  water  streptococcus,  Cj.     Stained  by  Grams  method. 

[Magnifying  power,  1,0()0.] 


Fig.  19. 

*  Impression  '  preparation  from  a  surface  gelatine  plate  culture 
of  water  streptococcus,  1».  Stained  by  Gram's  method.  2  days 
growth  at  20-C. 

[Magnifying  power,  50.] 


Fig.  20. 

The  same  preparation  as  Fig.  19,  but  more  highly  magnified. 

[Magnifying  power,  1,000.] 


Further  Keport 


n  the  Bacteriology  of  Scarlatixi  ;  l'*" 
Dr.  M.  H.  fiORDON. 


leteriolonol 
bt.  QorioB, 


During  the  past  year  I  have  beeu  continuing  the  stntly  of  ih* 
bacteriology  of  scaHatino,  with  apocia!  reference  to  the  pi*«eijt^ 
of  streptococcus  scarlatina  (Klein)  or  conglumeratas  (Knnh)  V" 
the  throaU)  and  nasal  and  aural  dischargee  of  scarlatina  pHiient^ 
who  have  passed  the  acute  stage  of  that  disease,     hi  lact  ; 
report    Dr.  Klein   showed  tliat  this  organism   was  regiilarlv  t 
be  obtained  from  the  scarlatina  throala  which  we  examined,  mcJ 
also  that  it  was  sometimes  present  in  the  nasal   discharge, 
the  other  hand  it  waw  not  obtained  from  the  aural  discharjie. 

The  characters  by  which  strep tociwcus  scarlalinie  was  diffeipn  - 
tiated  by  Dr.  Klein  from  other  streptococci  were  of  two  kind^K>-v 
cultnral  and  pathogenic.  First  among  the  former  was  the  growifcr* 
of  this  streptococcus  in  broth  :  the  fluid  remains  perfectly  eleaic^» 
and  the  organism  forms  a  single  coherent  conglomerat*  mass,  >^  -^ 
several  smaller  ones,  at  the  foot  of  the  teat  tube.  On  shaking  ttfc-  ^^ 
latter  the  growth  is  not  dissociated,  but  rises  bodily  in  the  fltiic^M  — 
A  second  cultural  feature  of  importance  was  the  clotting  of  mil  .Tz: 
in  a  few  days.  And  a  third  was  seen  in  the  case  of  the  »^i^  ■" 
colonies  which  early  tend  to  develop  nodulec.  The  pathogeuicit:-  ^^h- 
of  streptococcus  scarlatinte  is  determined  on  mice  and  rabbits:  -^^ 
proportion  of  the  mice  die  in  a  time  varying  from  a  few  days  tz.  ^^^^ 
several  weeks,  and  their  organs  exhibit  lesions  which  are  dae  t"^^ 
the  streptococcus.  Rabbits  show  next  day,  at  the  point  c^-^ 
inoculation,  localised  redness  and  tedema,  which  gradually  cle^*-"*" 
n\i  without  the  formation  of  local  abscess. 

Although    by  the   sum    of    these   characteristics,   streptucocci:^  ^ 
scarlatinie    is    clearly    differentiated    from    other  streptococci.    ^»  * 
appeared  to  mo  at  the  commencement  of  this  enquiry  that  tl»  ^ 
determination,  if  possible,  of  further  morphological  ami  cnllnn.^  ' 
distinguishing  characters  would  be  of  great  service,  particularljl^ 
with  view  to  making  the  initial  identification  of  that  micros r^piw--^ 
ism  more  rapid  and  complete.     But  in  order  to  attain  this  nbjec- — ■ 
it  was  necessary  to  enquire  into  the  whole  streptococcus  group;  i*'^' 
collect  these  micro-organisms  from  as  many  and  diverse  sources  a^-^ 
possible,  to  study  their  characters  ill  detail,  to  contrast  them  onc^^ 
with  another,  and,  finally,  to  compare  the  whole  with   strepli*- 
coccus  scarlatinte.    Accordingly,  I  have  been  proceeding  on  (f 
lines  also  during   the   past  year,   directing  special  attention  i 
present  to  the  cultural  and  morphological  aspect  of  the  question.   -^^ 
Through  the  kindness  of  Dr.  F.  W.  Andrewes  I  obtained  strepto>    ^^ 
cocci    from    pus,    from  cases    of    pytemia,   septicEemia,    puerperal  1 
septicBBmia,   and   ulcerative  endocarditis  ;    and   I   studied   thdr  I 
characters  in  various  media.      Next  I  made  a  series  of  cnlturts    , 
from  the  normal  tonsil,  and  compared  the  streptococci  so  obtained 
both  with  the  micro-organisms  from  the  sources  above-mentioned 
and  with  streptococcus  scarlatinee.    As  a  result,  although  pnigrMB 
bae  been  of  necessity  slow,   and   the    investigation   is   stiU 


I 

liiu"  in    J 
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hand,  I  have  managed  to  obtain  some  little  information  on  the    app.b.No.7. 
subject  for  which  it  was  undertaken.  On  th~ 

Bacteriology  of 
Scarlatina ; 

The  Morphological  and  Cultural  Identification  op      by  Dr.  Gordon. 

Streptococcus  Scarlatina. 

In  few  groups  of  micro-organisms  have  the  individuals  more 
features  in  common  than  streptococci ;  and  yet,  by  careful  attention 
to  morphological  and  cultui*al  details,  considerable  differences  may 
be  detected  between  representatives  of  this  class.  Streptococci,  in 
fact,  are  not  merely  cocci  growing  in  chains  ;  chain-formation, 
though  an  important  and  obvious  characteristic,  especially  in  fluid 
media,  is  by  no  means  the  only  form  of  their  growth.  For 
example,  on  solid  media  the  ordinary  streptococcus  of"  pus 
forms  a  considerable  number  of  colonies  that  display  no  chain- 
formation  at  all,  and,  on  the  other  hand,  streptococcus  scarla- 
tinas shows  at  the  edges  of  many  of  its  younger  agar  colonies 
a  chain-formation  that  is  in  marked  contrast  to  the  growth  of 
the  same  organism  on  gelatine  or  even,  in  many  cases,  in  broth. 
Again,  a  streptococcus  obtained  by  me  from  a  normal  throat,  though 
it  formed  fair-sized  chains  in  broth,  and  grew  on  gelatine  in 
colonies  entirely  composed  of  an  open  lattice-work  of  chains, 
developed  on  agar  colonies  that  were  proved  by  impression- 
preparations  to  show  no  tendency  whatever  to  form  chains. 

Chain-formation,  therefore,  may  be  only  an  incident  in  the 
life-history  of  a  streptococcus.  Another  feature  demanding  com- 
ment is  the  occasional  production  of  large  spherical  elements  which 
may  exceed  two  or  even  three  times  the  average  size  of  those  with 
which  they  are  associated.  These  forms,  which  retain  the  stain 
more  deeply  than  the  others,  as  may  be  well  seen  in  preparations 
from  old  cultures  stained  by  Gram's  method,  have  been  mentioned 
before.  It  may  be  noted,  however,  that  the  opposite  morphological 
phase  is  also  sometimes  present,  namely,  elements,  or  chains  of 
them,  several  times  Ifss  than  the  average  size.  A  further  important 
character  of  the  streptococci  which,  so  far  as  I  am  aware,  has 
hitherto  received  little  if  any  attention,  is  the  tendency  which 
many  of  them  show  here  and  there  to  form  spindle  and  even 
rod-shaped  elements.  At  times  this  may  be  so  remarkable  that 
it  would  hardly  be  surprising  if  the  organism  were  actually  to 
be  mistaken  for  a  true  bacillus  by  observers  insufficiently 
acquainted  with  the  cultural  morphology  of  streptococci.  The 
resemblance  of  some  of  these  occasional  forms  to  diphtheria 
bacilli  is  especially  striking.  Moreover  this  tendency  of  strepto- 
cocci to  bacillary  phases  cannot  be  dismissed  by  calling  them 
involution  forms ;  for  in  some  of  the  most  prominent  instances 
the  calture  was  of  only  17  hours'  growth.  This  eccentricity  is 
not  limited  to  one  kind  of  streptococcus  :  it  may  be  seen  in 
specimens  of  widely  different  origin  and  character.  It  is  men- 
lioned  here  chiefly  to  draw  attention  to  a  feature  which  has  been 
lost  sight  of,  though  it  is  of  primary  import  in  understanding 
the  true  bacteriological  position  of  the  streptococci. 

It  is  not  my  present  purpose,  however,  to  describe  features 
'which  streptococci  possess  in  common,  but  rather  those  in  which 
they  differ.  At  the  same  time  it  may  be  truly  said  that  there 
i0  no  morphological  characteristic  possessed  by  these  organisms  in 
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APP.B.Wo.7.     common,  in  which  they  do  not  also  show  considerable  differences 
On  the  in  regard  to  the  degree   in  which  they  individually  possesg  it. 

ft^Stina*^**'  The  classification  of  the  streptoccxjcns  group  by  Lingelsheim  wag 
by  Dr.oordon.   I)a8ed  on  their  growth  in  broth.     According  to  him  streptococcns 

Brevis  made  broth  turbid,  grew  in  that  medium  in  short  chains, 
and  was  not  pathogenic  to  either  mice  or  rabbits ;  whereas 
streptococcus  Longus  left  the  broth  clear,  grew  in  long  chains, 
and  was  always  pathogenic  to  rabbits  and  sometimes  to  mice  also. 
In  the  category  of  Longus  came  the  streptococcus  of  pus,  and  aJso 
that  of  erj'sipelas. 

This  division  of  the  streptococci  into  two  classes  is  of  great 
convenience,  as  a  beginning ;   but,  on  further  acquaintance  with 
the  group,  its  value  is  found  to  be  somewhat  limited.     In  the  first 
place,  diplococcus  pneumoniae  grows  so  similarly  to  Breris  in 
broth  that  the  diagnosis  between  them  rests  chiefly  on  the  resnlt 
of  injecting  a  mouse.     It  is,  however,  the  description  of  Longing 
that  is  the  more  inadequate  of  the  two ;    for  instance,  it  is  not. 
uncommon  to  find  the  broth  turbid  and  to  detect  in  it  microscopic — 
ally  long  chains.     But  in  spite  of  many  exceptions,  Lingelsheim't* 
bisection  of  the  group  might  be  provisionally  adopted  but  for  the? 
fact  that  the  streptococci  of  pus,  erysipelas,  and  sepsis,  that  \s  to 
say,  perhaps  the  best  known  streptococci, are,  as  regards  the  lengtli 
of  their  chains,  intermediate  l>etween  the  longest  and  shortest 
types. 

It  has  been  necessary,  therefore,  both  to  modify  and  to  amplify 
the  chissification  of  Lingelsheim.     Taking  the  length  of  the  chains 
in  broth  as  a  primary  criterion,  the  growth  is  also  investigated  in 
other   fluids,  such  as  litmus-milk,  and   gelatine  at   37®  C.     The 
colonies  on  agar  and  also  on  gelatine  plates  are  next  observed, 
and  their  structure  determined  by  means  of  impression -prepara- 
tions.    ProcctMling  thus,  three  main  divisions  of  streptococci  are 
distinguislicd,  Lnntjus^  Jlfdius,  and  B/rris,     In  this  sense  Brrvii^ 
includes  Lingelsheim's  Brevis  and  also  diplococcus  pneuraonije; 
the  two  being  distinguished  from  other  streptococci  by  the  fact 
that  they  both  make  gelatine  at  *M^  C.  uniformly  turbid  in  one 
night,  while  they  differ  from  each  other  (1)  in  the  pneumococcns 
chains  being  the  straighter  of  the  two,  and  (2)  in  the  pneiimo- 
coccus  colonies  on  gelatine  being  much  more  slowly  developed. 
In    the   class    of    Mfdiifs    come    the    majority   of    strepiococci, 
particularly  those  of  pus,  sepsis,  and  erysipelas;   so  that  Lingel- 
sheim's LnH(/Ns  class  is  included  in  this  category.     On  the  other 
hand,  the  term  Long  its  is  restricted  to  an  organism  that  from  the 
length  and   profusion  of   its  chains  is  at  the  very  head  of  the 
streptococcus  race.     Sub-divisions  of   both    LongHn  and    Mfdiuf 
make  broth  turbid.     They  do  not,  however,  render  gelatine  at 
37°  C.   turbid,   as  examples  of   Breris  do.     (Plate  XVI,  Fig.  1, 
Tube  4.) 
I  have  not  included  streptococcus  scarlatinie  in  the  al)Ove  triple 
division  of  the  group,  because,  strictly  speaking,  this  organism 
belongs  to  another  class  of  the  streptococci  altogether.     Indeed, 
owing  to  the  marked  coherency  and  grouped  arrangement  of  a  large 
proportion  of  its  cocci  in  broth  culture,  streptococcus  scarlatina? 
or  conglomeratus  might,  in  some  instances,  be  mistaken  for  a 
staphylococcus.      The    agar    colonies,    however,    particularly   if 
impressed,  speedily  dispel  this  error.     Suffice  it  for  the  present 
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to    xiote  that  while  streptoooccoB  scarlatinsB  shows  a  tendency  in   act.b.No.t. 
poxKie  of  its  characters  to  emulate  streptococcus  Longus^  in  others  on  tbe 
it     approximates  to  MeditM.      As  examples  of  both  the  latter  §51^^^^ 
<^la4age8,  and,  indeed,  of  Brems  also,  exist  in  normal  and  in  scarlatina  by  Dr.Oorioii. 
thjc-oats,  it  is  advisable,  in  order  to  avoid  confusion,  to  describe  the 
Bci»,in  differences  between  Longus,  Medius,  and  ScarlatinsB  in  the 
▼ax^ions  culture  media  in  which   I   have  been  in  the  habit  of 
^i^c^wing  them. 

Streptococcus  Longus, 

The  particular  example  now  to  be  described  I  have  termed 
streptococcus  longus  buccalis,  from  the  fact  that  it  is  present  in 
tlxe  normal  mouth  and  fauces,  and  sometimes  is  the  most 
^^raerous  micro-organism  in  plate  cultures  obtained  from  thence. 

Sroth,  24  hours  at  37^  G. — ^The  fluid  remains  absolutely  clear. 
A^t,  the  bottom  of  the  tube  is  a  white  weedy  mass  from  which 
stireamers,  not  unlike  strings  of  mucus,  shoot  up  into  the  body  of 
tlxe  fluid.  On  slightly  rotating  the  tube,  the  growth  is  seen  to 
h&ve  no  coherency,  a  &ct  that  is  confirmed  by  distributing  a 
portion  of  it  on  a  cover-glass,  over  which  it  can  be  spread  out  with 
&^eat  ^tcility.  *  After  a  few  days'  incubation  the  growth  may  show 
lather  more  coherency.  Microscopically,  as  in  the  case  of  other 
^i^ptococci,  the  best  preparations  are  obtained  by  staining  with 
^i^m's  method.  The  growth  consists  entirely  of  cables,  which 
^1^  remarkable  both  for  their  length  and  for  their  comparative 
Btraightness.  There  is  practically  no  group  arrangement,  which 
explains  in  some  degree  the  hwjk  of  coherency.   (Plate  XVII,  Fig.  2.) 

Oelatine^  87^  C.  24  hours. — ^The  growth  is  similar  to  that  in 
l>i^th,  except  that  it  is  more  profuse.  The  macroscopic  characters 
observed  in  broth-culture  are  consequently  exaggerated,  especially 
'^Ith  regard  to  streamers.  This  is  a  useful  medium  as  a  control  on 
the  broth,  and  also  because  specimens  may  be  fixed  and  kept  for 
«^f  erence.    (Plate  XVI,  Fig.  1,  Tube  1.) 

Litmus-milky  87^  C,  24  hours. — ^Again  the  character  of  the 
^^cwth  in  broth  is  reproduced.  At  the  bottom  of  the  tube,  and 
clearly  outlined  against  the  already  faintly  pink  tint  of  the 
Medium,  is  a  white  mass  which  may  be  proved  to  be  entirely 
Composed  of  long  streptococcus  chains.  The  slightly  acid  reaction 
Of  the  milk  after  one  night's  incubation,  is  increased  during  the 
^^xt  few  days.  There  is,  as  a  rule,  no  clotting,  not  even  in  a 
^"eek.    Microscopically  the  growth  is  similar  to  that  in  broth. 

The  Cigar  colonies  grow  rapidly,  and  in  one  night,  at  37°  C, 
^^ten  reach  full  size.  They  are  of  two  kinds:  (1.)  Those  con- 
stituting the  majority  are  flat,  feathery-edged,  grey,  and  granular 
^o  the  hand-lens.  Under  a  low  power  they  are  seen  to  be  composed 
^f  streptococci,  which  twist  interminably  to  form  a  network  of 
Convoluted  tendrils.  (Plate  XVII,  Fig.  3  )  The  chains  are  sharply 
defined,  and  are  seen  particularly  well  at  the  edges  of  the  colonies 
"Which  they  frill  with  their  tangles  and  returning  loops.  (2.)  The 
Colonies  in  the  minority  are  more  heaped  up  and  limited. 
Occasionally  no  cables  are  visible  at  their  edges,  but  a  whole 
Colony  forms  a  dark  coarsely  granular  mass  which  may  exhibit 
Modulation.  It  is  not  always  easy  to  distinguish  these  colonies 
trom  those  of  streptococcus  scarlatinse,  except  by  a  broth  sub- 
caltnre. 


Gelatine  colonies,  2(f  C. — By  the  second  day  a  plentifnl  i 
is   obtained  of  grey  colonies   having  cbaracteriatic  shapes  ana 
D«««.wniii       frilled  edges.     Impression  specimens  show  that  chain  formation 
bjr  Dr.  Qordon.  is  also  the  main  characteristic  of  the  growth  at  this  lower  temper- 
ature.    (Plate  XVn,  Fig.  4.) 

In  all  these  subsidiary  media,  therefore,  the  type  of  growth  is 
consistent  with  that  in  the  original  broth -cul tare.     It  is  cnrions 
to  note  that  atreptococcns  longns  closely  resembles   the  anthisi 
bacillnB  in  respect  to  the  shape  of  many  of  its  gelatine  and  agjH 
oolonies.  ^H 

Streptococcus  Medina.  ^| 

The  particular  micro-organism  now  to  be  described  as  repr«- 
eentative  of  this  class  came  from  pna. 

Broth,  S4  hmtrs  at  37°  (7.— The  fluid  is  clear,  and  at  the  bottom 
of  the  tube  is  a  collection  of  flakes,  floccali,  and  powder.  By 
slightly  rotating  the  tube  it  is  seen  that  these  particles  show  no 
special  tendency  to  cohere.  On  spreading  out  some  of  the  mass  on  a 
corer-glass  the  material  is  easily  distributed.  Microscopically,  the 
specimen  cousiHta  mostly  of  medinm^ized  curling  chains,  which  are 
seen  to  be  more  disjointed  and  more  sinuous  than  those  of  longua. 
Occasionally,  where  the  chains  happen  to  be  closely  eet,  some 
grouped  arrangement  occnrs.  It  is,  however,  in  many  cases  due  to 
chains  twisting  on  themaelves,  or  crossing  each  other.  (Plaie 
XVIII.,  Fig.  5.) 

Gelatiyie,  24  hours  at  37°  C. — The  fluid  is  clear,  even  in  the  case 
of  medins  (B)  where  the  broth  is  turbid.  Small  flakes  and 
flocculi  are  scattered  ihroughout  the  medium  and  collect  especially 
at  the  botti)m  of  the  tube,  where  they  may  form  a  skin  in  some 
cases.     (Plate  XVI.,  Fig.  1,  Tube  3.) 

Litmus-mi/k,  24  Juiurs  at  37°  C. — There  is  no  white  mass  at  the 
bottom  as  in  the  case  of  longua.  The  acid -pro  duct  ion  is  faint  and 
as  a  rule  very  alow,  at  the  end  of  the  week  not  equalling  the 
amount  which  S.  scarlalina)  produces  in  a  night.  Some  streptococci 
of  this  class  seem  to  produce  no  acid  at  all  in  litmus-milk.  There 
is  no  clot  even  in  a  month  in  the  majority  of  cases.  Micnt- 
scopically,  the  appearance  of  the  growth  is  similar  to  that  ia 
broth. 

The  agar  nilonivs  ATv  of  two  kinds.  The  majority  are  rotuid, 
firm-edged,  grey,  and  of  either  smooth  or  finely  granular 
consistency.  Sometimes  the  edge  is  slightly  ragged  from  tlie 
presence  of  a  few  medium-sized  chains.  The  minority  of  the 
colonies  may  show  rather  more  of  the  network  type.  Improseiw 
specimens,  however,  prove  that  the  chains  are  disjointed  and  of 
onlymedium  length.  It  is  not  uncommon  to  see  no  network  al 
all  in  agar  plates  of  medius.     (Plate  XVIIL,  Fig.  G.) 

Oelatine  colotiien. — By  the  second  day,  round  or  oval,  greyish 
blue  spots  appear  on  .the  plate.  These  colonies  are  composed 
almost  entirely  of  cocci  arranged  in  group  or  staphylococcns 
formation.  It  is  not  common  to  see  a  chain  at  the  edge  t  *  ' 
colony.  After  some  days,  however,  these  may  be  more  plentij 
At  no  time  is  anything  approaching  the  lougus  tyjw  of  gel 
colony  produced.     (Plate  XVIII,  Fig.  7,) 

The  medius  class  embraces  the  streptococcus  of  pus,  py« 
seplicaamia,  ulcerative   endocarditis,  and    puerperal    septioa 
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le  examples  of  the  streptococcuB  of  erysipelas  that  I  have  at    App,B.Na.7 
pz-^esent  seen  come  under  this  class.    Medias  is  also  represented  on  the 
icM.    the  normal  and  in  the  scarlatina  throat.  iSSSSSS^^ 

by  Dr.  Goriloi 

Streptococcus  Scarlatince. 

The  samples  submitted  to    culture    were    in    each    instance 
ol::>  Gained  from  the  tonsil  of  persons  suffering  from  Scarlatina. 

JBrotJi,  24  TumrSy  at  37^  C. — As  noticed  in  previous  reports,  the 

Acs.  Id  is  quite  clear.    The  growth  occurs  at  the  bottom  of  the  tube 

aa    one  large  or  several  smaller  white  masses  which  when  the  tube 

IB      slightly  shaken  show  a  marked  tendency  to  maintain  their 

colaerency.    In  the  case  of  the  single  mass,  it  floats  through  the 

fli:i  id  as  a  flattened  bun-like  body.    When  spreading  a  piece  of 

tlxxfi  mass  on  a  cover-glass  difficulty  is  often  experienced  in  separ- 

atxxig  the  material.    It  may  even  be  necessary  to  squeeze  the  mass 

between  two  cover- glasses  in  order  to  obtain  a  layer  thin  and 

separated  enough  for  microscopical  examination.   Microscopically, 

tbie  mass  formation  is  very  marked,  a  point  emphasised  by  Kurth. 

(folate  XIX.,  Fig.  8.)    Aa  a  rule  chain  formation  is  not  so  obvious 

as  in  the  case  of  medius,  and  may  in  some  cases  be  difficult  to 

naa.ke  out  at  all  distinctly. 

Gelatine^  24  Jwurs  at  37^  C. — ^The  same  appearance  as  in  the 
bx*oth  but  often  exaggerated.  In  some  instances  of  streptococcus 
6C2^rlatin£B  obtained  from  the  throat,  the  growth  approaches  closely 
*^  the  longus  type  in  the  same  medium.  In  Plate  XVI.,  Fig.  1, 
^xi^be  2  is  seen  a  coherent  mass  which  has  been  shaken  off  the 
^^c^-ttom  of  the  tube  and  become  inverted.  This  culture  of  S.  scar- 
^t.inaB  was  several  days  old. 

Xjitmus-milk^  24  hours  at  37^  G.—  As  a  rule  there  is  a  firm  solid 
^J^t,  In  one  night  the  acid-production  is  also  very  strong,  and,  in 
^^  common  case  where  there  is  a  clot  as  well,  the  lower  half  of 
^^  tube  is  yellowish  white,  the  top  layer  being  pink.  This 
^^colorisation  of  the  lower  half  of  the  litmus-milk  is  due  to  a 
''^cJucing  action  of  the  streptococcus  ;  for,  on  breaking  up  the  clot 
^^^cl  allowing  the  air  to  get  at  the  decolorised  portion,  it  assumes 
**^^  pink  colour  of  the  higher  layer.  Microscopically,  there  is 
'^^c^re  chain-formation  than  is  usually  observed  in  broth,  but  massed 
^'^^^sci  are  also  evident. 

.         The  agar  colonies^  after  24  hmirs  at  37^  (7.,   are  of    three 

^"Jies : — (1)  the  grey,  granular,  irregularly  outlined  tuberculated 

^^^iony,  excellent  photographs  of  which  appeared  in  last  year's 

^^Jport :   (2)   colonies    of    similar    kind    and  having  a  coherent 

X^pearance,  but   without  tubercles  :    (3)  younger  and  smaller 

^^lonies  which  have  a  fine  frilling  of  chains  around  a  more 

^^mpact  coherent  centre.    This  chain-work  may  at  times  be  so 

l^mrked  and  continuous  in  detail  that  a  near  approach  to  the 

.  ^^oigus  type  is  made.    Perhaps,  the  most  useful  point  to  remember 

»  ^X  searching  for  S.  scarlatinas  colonies  on  agar  plates  is  the  granu- 

f-^^,  glossy,  coherent  centre.    The  tubercles  again  are  a  great  aid. 

^^^en  as  a  whole,  conglomeratus  colonies  on  agar-plates  from 

^^arlatina  tonsils  are  smaller,  more  opaque,  and  more  irregular 

^l^an  those  of  the  other  streptococci  present.    An  impression  of  an 

^Sur  colony  intermediate  between  types  (2)  and  (3)  is  figured  in 

^late  XEL,  Kg.  9. 


ti  at  SIT  C — OcoMsUy  'm  two  to  three  ^J%  K 

J  iliitii  iiMj  !■  Willi  ■iniiiiiiliiii  nil  llii  iiiiifi f  thr 

TbMe  cofamics  are  eifber  circalsr  or  oUong,  hare  at  a 
.  mica  fiRnedffe,and  nmnitaCa  eload; set ndierait  maaeof  twci 
(Plate  XIX^  Fi«.  111).  In  this  caer,  aa  abo  in  the  aae  of  other 
•treptoeooci,  the  mdiTidaal  coeci  appear  to  gmw  to  a  laiger  aae 
«i  Una  hnr«T  t«nip>«atiire.  Chaia-foimation  ta  at  times  mem 
msrfced  than  in  the  caeeof  medina.  Older  colonies,  as  Dr.  Kleiit 
oraitiallj'  noted,  develop  marked  nodnlation. 

Tlie  ooberencjr  of  the  growth  in  broth,  microecopicallT  die 
mailed  mas-fonnaiioQ,  the  rapid  clotting  and  the  marked  ikd<l- 
prodnctton  in  liUuDe-millc  are  etrxmft  dtaiin^usbing  fe«nm«  of 
8.  «carlatin».  The  microacopical  appearance  of  the  growth  in 
milk  IB  alao  of  importance.  Add  to  th«ae  ihe  growth  in  getatioe 
at  37^  C.  ichere  it  approaches  lon^s ;  the  gelatine  colonies 
at  W  C.  where  it  comes  nearer  to  medias  except  that  the  colwike 
are  slower  to  develop ;  and  it  ae«ms  that  Etrepiococcns  scariatiiue 
is  between  the  two.  The  agar  ooIoDiee  confirm  this  rievr.  In  all 
media  the  coherency  and  exceemve  group-formation  are  particoiarly 
striking,  and  distinguish  S.  scarlatinse  completely  from  either  <d 
these  two  allied  classes  of  streptococci. 

SCABLATINA  CASES. 

Mnch  of  the  Hcarlatina  material  now  to  be  reported  on  vu 
obtained   from   the   London   Fever   Hospital,  by   the    kind  co- 
operation of  Dr.  Hopwood,     To  Dr.  Washbonm  also  I  am  imlcbwd 
for  allowing  me  to  examine  his  patients  there.     Similarly  I  un    I 
beholden  to  Dr.  MacCombie,  the  Medical  Superintendent  of  tta    I 
Brooke  Hospital,  and  to  ihe  .Assistant  Medical  Officer,  Dr.  WUlooi.    I 
for  the  facilities  they  have  afforded  me  for  examining  caW. 
I   may  add  that  all  the  casus  herein  reported  on  were  iindonbwd 
examples  of   scarlatina    ia   the  opinion   of    the    fever   hospi^ 
experts. 

Ear  Discharges. 

(1)  R.  T.,  male,  aged  SJ.  Second  to  third  week  since  ihe 
attack  of  scarlatina  began,  first  day  of  the  ear  discharge. 
Cultures  showed  a  few  colonies  of  staphylococcus  albas  llquesctne 
and  a  groat  majority  of  streptococcns  medins. 

(2)  W.,  male,  3.  Third  to  fourth  week  since  the  attack,  second 
day  of  the  ear  discharge.  Cultures  showed  staphylococcuB  alt>M 
and  albus  liquesceus,  and  a  small  bacillus  culturally  resembling 
the  xerosis  bacillus. 

(3)  J.  B.,  male,  19.  Third  to  fourth  week  since  the  attack, 
second  day  of  the  ear  discharge.  Cultures  showed  only  ataphyl'i' 
nocans  aureus  and  albus. 

(4)  G.,  male.  19.  Fourth  to  fifth  week  since  the  attack,  fit* 
liny  of  thd  ear  discharge.  The  only  organism  obtained  on  culture 
was  staphylococcus  albus  liqueecens. 

(5)  R.,  male,  2,     Fifth  to  sixth  week  since  the  attack,  fount 

□(  a.  sosFbtiiia)  obtained  (ran  the  tanefl  in  eoarlKii'' 


487 

vreek  of  the  ear  discharge.    Staphylococcus  aureus  and  albus    afp.rj 
liqueecens,  and  a  large  number  of  colonies  of  streptococcus  niedius  on  the 
were  obtained  on  culture.  SoSriSSS 

(6)  W.  S.,  male,  6|.    Fifth  week  since  the  attack,  thu  i  week  by  Dr.  Ch 
of  the  ear  discharge.    Cultures  showed  staphylococcus  aureus  and 
albus  liquescens,  and  many  colonies  of  streptococcus  medius. 

(7)  J.  H.,  male,  5^.  Fifth  week  since  the  attack,  third  week 
of  the  ear  discharge.  Cultures  showed  staphylococcus  aureus  and 
albus  liquescens.  There  were  a  considerable  number  of  colonies 
of  an  organism  resembling  the  xerosis  bacillus  and  also  many 
colonies  of  a  Tirulent  example  of  Friedltoder's  bacillus. 

(7b)  The  same  case  exactly  one  month  later.  The  xerosis 
bacillus  and  FriedllUider*s  bacillus  alone  were  obtained. 

(8)  E.  A.,  female,  4.  Sixth  week  since  the  attack,  sixth  day 
of  the  ear  discharge.  Cultures  showed  several  colonies  that 
proved  to  be  streptococcus  medius,  a  few  colonies  of  a  bacillus 
resembling  the  xerosis  bacillus,  and  many  colonies  of  the  true 
diphtheria  bacillus. 

(9)  L.  A.,  female,  3.  Fifth  week  since  the  attack,  fourth  week 
of  the  ear  discharge.  Cultures  showed  a  majority  of  the  xerosis 
bacillus  and  a  minority  of  staphylococcus  aureus. 

(10)  E.  F.  B.,  female,  9  months.  Ninth  week  since  the  attack, 
fourth  week  of  the  ear  discharge.  Cultures  showed  staphylococcus 
aureus,  an  organism  resembling  the  xerosis  bacillus,  and  strepto- 
coccus medius. 

(11)  Q.  K.y  female,  11  months.  Tenth  week  since  the  attack, 
seventh  week  of  the  ear  discharge.  Cultures  showed  a 
majority  of  staphylococcus  aureus  and  a  minority  of  streptococcus 
brevis. 

(12)  S.  S.,  female,  6.  Tenth  week  since  the  attack,  eighth 
week  of  the  ear  discharge.  Cultures  showed  a  few  colonies  of 
staphylococcus  albus  liquescens. 

In  six  of  these  twelve  cases  therefore  streptococci  were  obtained. 
In  five  instances  the  streptococci  were  culturally  and  morpho- 
logically of  the  medius  class,  and  in  one  the  organism  was 
identical  with  brevis.  In  no  case  was  a  streptococcus  which 
I  could  identify  with  streptococcus  scarlatinae  recovered. 

Examples  of  both  medius  and  brevis  thus  obtained  were 
injected  into  mice  and  in  two  instances  a  rabbit's  ear  was  also 
inoculated. 

Experiments  with  streptococcus  meditts. — Case  (1).  R.  T.  First 
day  of  the  discharge.  The  mouse  injected  with  the  S.  medius 
obtained  from  this  case  was  dead  in  48  hours.  Post-mortem,  the 
picture  was  one  of  acute  general  septicsemia.  There  was  congestion 
of  the  lungs  and  viscera  and  also  around  the  point  of  inoculation. 
Streptococci  were  demonstrated  in  situ  and  recovered  on  culture. 

Case  (5).  R.  Fourth  week  of  the  ear  discharge.  The  injected 
mouse  died  in  48  hours  and  had  the  same  post-mortem  appearance 
as  in  case  (1).  A  rabbit's  ear  inoculated  showed  slight  localised 
inflammation  next  day  and  later  on  an  abscess  the  size  of  a  large 
pea. 

Case  (6).  W.  S.  Third  week  of  the  ear  discharge.  The  mouse 
died  in  48  hours  with  the  same  post-mortem  appearance  as 
in  cases  (1)  and  (5).  A  rabbit's  ear  inoculated  showed  next  day 
considerable  oedema,  which  by  the  second  day  had  spread  over 
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App.  B.No.  7.     all  the  ear ;  this  was  now  pendulous  and  dark  but  without  the  bright 
On  the  blush  of  erysipelas.    The  rabbit  died  on  the  third  day  of  general 

l^£t?naf-^°'  septicaemia,  and  its  organs  showed  the  same  congested  appearance 
tyDr.Gonfon.   as  in  the  casc  of   the  mice.    There  was  also   pericarditis   with 

effusion.  Pure  cultures  of  the  streptococcus  were  obtained  from 
the  pericardial  fluid,  heart's  blood,  kidney,  spleen,  and  from  the 
exudation  of  the  affected  ear. 

Experiments  with  streptococcus  hrems, — Case  (11).  G.  K.  Seventh 
week  of  the  ear  discharjo^e.  A  mouse  injected  showed  no  symptoms, 
but  was  alive  and  well  three  months  later. 

Experiments  with  ba^yifli  from    ear   discharges, — In  case  (7) 
the  organism  resembling  the  xerosis  bacillus  was  injected  into  a 
guinea-pig,  but  without   further  effect  than  a  transient  cedema 
next  day  at  the  point  of  inoculation.     On  the  other  hand  the 
diphtheria  bacillus  obtained  in  case  (8)  killed  a  guinea-pig  in  48 
hours,  and   the  micro-organism  was  recovered  in  pure  culture. 
All  the  specimens  of  the  xerosis  bacillus  obtained  from  ear  dis- 
charges gave  negative  results  with    Neisser's   diphtheria  stain. 
The  diphtheria  culture  of  case  (8)  however  gave  a  faintly  positire 
result  with   this  test.      The   Friedlander's  bacillus  of   case  (7) 
killed  a  mouse  in  48  hours  with  general  septicsBmia,  and  in  the 
blood  well-marked  capsules  were  demonstrated  around  the  bacilli. 
From  this  fact,  and  also  from  its  cultural  and  staining  characters, 
I  conclude  that  this  organism  was  identical  with  that  generally 
known  as  Friediander's  bacillus. 

Nasal  Discliarges. 

(1)  W.,  male,  aged  3.  Second  week  of  the  nasal  discharge  and 
third  week  since  the  attack  of  scarlatina  began.  Cultures  showed 
staphylococcus  aureus,  several  colonies  of  streptococcus  medius, 
and  several  of  st7*eptococcus  scarlatina:. 

(2)  M.  K.,  female,  2.  Second  week  of  the  nasal  discharge  and 
third  week  since  the  scarlatina  attack.  Staphylococcus  citreus 
and  albus  liquescens,  streptococcus  brevis,  and  bacillus  mesen- 
tericus  were  obtained  in  culture. 

(3)  J.  M.,  male,  5.  Sixth  day  of  the  nasal  discharge  and  third 
week  since  the  attack.  Cultures  showed  staphylococcus  aureM 
and  albus,  and  streptococcus  medius.  The  latter  was  in  the 
majority. 

(4)  R.  S.,  female,  5.  Tenth  day  of  the  nasal  discharge  and  fifth 
week  since  the  attack.  Cultures  showed  staphylococcus  aoreofl 
and  albus  only.  A  culture  from  the  throat  this  week  also  failed 
to  give  streptococcus  scarlatinas,  which,  however,  was  recovered 
the  following  week.     Vide  throats  (4)  and  (4J3). 

(5)  A.  B.,  male,  7.  Second  day  of  the  nasal  discharge  and  fifth 
week  since  the  attack.  Cultures  show  staphylococcus  albus 
liquescens  and  citreus  liquescens,  and  streptococcus  brevis. 

(G)  E.  B.,  female,  4.  Third  week  of  the  nasal  discharge  and 
seventh  week  since  the  attack.  Cultures  showed  staphylococcus 
aureus  and  albus  liquescens,  many  colonies  of  a  small  bacillus 
morphologically  and  culturally  resembling  the  xerosis  bacillus, 
and  a  majority  of  streptococcus  medius. 

(7)  A.  F.,  male,  2.  Eighth  week  of  both  attack  and  nasal 
discharge.  Cultures  showed  staphylococcus  aureus  and  albnsyand 
•.  several  colonies  of  streptococcus  medius. 
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(8)  H.  W.,  male,  4.    Seventh  week  of  the  nasal  discharge  and  afp.  bj 
eighth  week  since  the  scarlatina  attack.  Cultures  showed  staphylo-  on  the 
coccus  albas,  albas  liqaescens,  and  sarcinse.  s^Stin) 

(9)  D.  P.,  female,  1^.     Second  week  of  the  nasal  > discharge  and  byDr.Oi 
ninth  week  since  the  scarlatina  attack.  The  patient  has  had  adenitis 

of  the  glands  in  the  neck,  and  was  admitted  with  a  submental 
abscess  from  which  streptococcus  scarlatinsB  and  staphylococcus 
albus  liquescens  were  recovered  at  that  date.  Dr.  Hopwood  was  good 
enough  to  furnish  me  with  the  broth  culture  which  he  had  made 
from  the  pus  when  the  abscess  was  opened.  Cultures  from  the  nasal 
discharge  now  yield  staphylococcus  albus,  albus  liquescens,  citreus, 
citreus  liquescens,  and  aureus.  Several  colonies  of  a  small  bacillus 
resembling  Hofmann*s  bacillus,  and  two  tuberculated  colonies  of 
strepiiKOCcuB  scarlatirKe. 

(10)  R.  P.,  female,  3.  Tenth  day  of  the  nasal  discharge  and 
ninth  week  since  the  attack.  Cultures  yield  staphylococcus  albus 
liquescens  and  aureus.  Several  colonies  of  the  small  xerosis 
baciUos,  and  a  majority  of  streptococcus  medius. 

(11)  W.  B.,  male,  1^.  Eleventh  week  of  the  nasal  discharge  and 
thirteenth  week  since  the  attack.  Cultures  show  two  colonies  of 
sarciua  lutea,and  several  colonies  of  a  small  bacillus  that  appeared 
to  be  of  the  xerosis  type  but  which  refused  to  grow  in  subculture. 

(12)  R.  T.,  male,  3.  Fourth  week  of  the  nasal  discharge  and 
sixteenth  week  since  the  attack.  Cultures  showed  only  staphylo- 
coccus albus  and  aureus. 

Thus  streptococci  were  obtained  in  eight  of  twelve  cases  of 
nasal  discharge.  In  two  they  were  of  the  brevis  class  alone,  in 
four  of  the  medius  class  alone,  and  in  one  case  S.  scarlatinse  was 
the  only  streptococcus  present.  In  one  case  streptococcus  medius 
and  S.  scarlatinsd  were  both  present. 

Experiments  with  streptococci  from  nasal  discharges. — Strepto- 
coccus meditis.  Case  (3)  J.  M.  Sixth  day  of  the  nasal  discharge. 
A  mouse  hypodermically  injected  died  on  the  fourth  day,  and  had 
the  same  post-mortem  appearance  as  in  the  case  of  mice  injected 
with  medius  from  the  ear-discharge.  A  rabbit's  ear  showed  next 
day  some  localised  oedema  at  the  seat  of  inoculation,  and  later  on 
a  pea-like  abscess. 

Case  (7)  A.  F.  Eighth  week  of  both  attack  and  nasal  dis- 
charge. A  mouse  injected  died  in  24  hours  with  the  usual 
post-mortem  appearance  of  mice  dead  from  streptococcus  medius. 

Case  (10)  R.  P.  Tenth  day  of  the  nasal  discharge,  and  ninth 
week  since  attack.  A  mouse  injected  died  in  three  days  with  the 
same  post-mortem  appearance  as  the  above  mice. 

Streptococcus  brevis. — Case  (2)  M.  K.  Second  week  of  the  nasal 
discharge,  and  third  of  scarlatina  attack.  A  mouse  injected  pre- 
sented no  symptoms,  but  was  alive  and  well  two  months  after- 
wards. A  rabbit's  ear  showed  next  day  slight  oedema  and  redness 
at  the  point  of  inoculation.  This  cleared  up  later  without  forming 
an  abscess. 

Streptococcus  scarlatince. — Case  (9)  D.  P.  Third  week  of  the  nasal 
dischiu^e,  and  ninth  of  scarlatina  attack.  The  mouse  injected  died 
on  the  seventh  day.  Post-mortem,  both  lungs  were  congested  at 
their  bases,  the  liver  was  blackened,  especially  at  its  edges, and  much 
congested  elsewhere.  The  spleen  was  enlarged  and  blackened 
at  one  end,  and  the  cortex  of  the  kidneys  also  showed  a  congested 
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appearance.     Streptococci  were  demonetrated  in  situ  in  &1I  these 
organs,  arranged  aa  dtplococci,  in  groups,  and  in  short  ch^ne. 
'  The  micro-organism  waa  also  recovered  in  culture. 

In  tiiia  case  (9)  the  Ilofmami  pse ado- diphtheria  bacillns  waa 
tested  on  a  guinea-pig  with  the  result  that  the  animal  iippeared  to 
be  quite  unaffected.  This  micro-organism,  and  also  those  of  the 
xerosis  tj'pe  obtikined  from  the  nasal  discharges,  all  gave  a  negative 
result  with  Keisaer's  diphtheria  etain. 

Throats. 

(1)  E.  P.,  female,  aged  18.  fttient  had  an  irregular  rash,  some 
fever,  but  no  sore  throat.  She  showed  desquamation  later.  Her 
brother  had  typical  scarlatina  at  the  same  time.  Cnltnres  from 
the  tonsil  during  the  third  ^veek  since  attack  gave  staph^lococciu 
aJbus  and  citreus,  several  colonies  of  streptococcus  brevis  and 
medius,  and  two  colonies  of  streptococctm  scarlatinte.  0-B).  A  week 
later  other  cultures  showed  staphylococcus  albus  liqueacens,  several 
colonies  of  streptococcas  brevia  and  mediua,  but  no  S.  scarlatinas. 

(2)  C,  female,  18.  Patient  bad  both  diphtheria  and  scarlatina 
at  first,  and  diphtheria  bacilli  were  then  recovered.  There  is  no 
doubt  as  to  her  having  scarlatina  as  Tvell  as  diphtheria,  for  the  raafa 
and  deaqnamation  were  typical.  Cultures  taken  during  the  third 
week  showed  staphylococcus  albus,  aureus,  and  citreus  ;  and  strep- 
tococcus brevis,  inediua,  and  scarlatituF.  The  latter  was  plentifi  * 
No  diphtheria  bacilli  were  obtained. 

(3)  P.,  female,  H,  has  had  two  attacks.     It  is  now  over  thi 
weeka   since  the  second  attack,   which    proved    to    be    a  mi!4" 
one,    began.      Cultures    from   the    tonsil    show   staphylococons 
albus  liquescens,    and    citreus ;  also  streptococcus   medius  and 
streptococcus  scarlatinw. 

(4)  R.  8.,  female  of  .^.     Now  in  the  fifth  week  aince  the  nttaefc 
began.    A  nasal  discharge  also  began  10  days  since  ((?m/<  Nasal  I 
Dischai^e,  No.  (4),     Cultures  from  the  tonsil  ahow  streptococcosj 
brevis  and  medius.  but  no  S.  scarlatinaj. 

(4A)  Cultures  from  the  tonsil  in  this  case  made  a  week  later 
showed  staphylococcus  albus  Itquescena,  streptococcus  medius,  and 
slreptococnts  scnrIalin<F.  The  nasal  discharge  had  by  now 
cleared  up. 

(5)  E.  0,,  femide,  4.     Now  in  the  fifth  week  aince  the  atts 
Cultures  from  the  tonail  show  ataphylococcns  albus  liqnescei 
and  citreus;  streptococcus  bi-evia,  medius,  and  many  colonies  t 
S.  scarlalinie. 

(6)  E.  R.,  female,  aged  3.  Now  in  the  fifth  week  since  the 
attack.  Cultures  from  the  tonsil  show  ataphylococcns  albua  and 
albus  liquescens.  Streptococcus  medius  several  colonies,  and  one 
colony  of  uti-eplnanxus  sairlatiiio'.  ~ 

(7)  W.,  female  of  5.     Now  in  the  fifth  week  since  the  atts 
Cultures    from    the    tonsil    showed    staphylococcus    albus 
streptococcus  brevis.     No  streptococcus  scarlatinfe. 

(IB)  Cultures  from  the  tonsil  in  this  case  made  a  week  later 
showed  staphylococcus  albus  and  albua  liquescens,  a  few  colonies 
of  streptococcus  medius  and  many  colonies  of  slreplococcus  longns, 
but  no  S.  Bcarlatinee. 

(8)  J.  B.,  female,  18.     Now  in  the  sixth  week  since  the  atti 
Cultures  from  the  tonsil   show  staphylococcus  albus  and  albi 
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liqueecenSy  a  few  colonies  of  streptococcue   brevis,  seyeral  of  app.b.No.  i 

medins,  and  seTeral  of  S.  scarlatince.  od  the 

(9)  R.,  female  of  3.  Now  in  the  sixth  week  since  the  attack,  f^^iifna'^ 
Cidtnres  from  the  tonsil  show  staphylococcus  albas,  albus  by  Dr.  Gordo 
liquescens,  citrens,  and  several  colonies  of  streptococcus  scarlatince, 

B.  buccalis  minutis  (Vignal)  was  also  present. 

(10)  C.  P.,  female  of  8.  It  is  over  six  weeks  since  the  patient 
was  attacked  with  scarlatina  and  she  is  about  to  be  discharged. 
Cultures  from  the  tonsil  yield  staphylococcus  albus,  and  citreus, 
several  colonies  of  streptococcus  brevis,  and  of  streptococcus 
medius.    Colonies  of  streptococcic  scarlatince  were  also  present. 

(11)  female,  aged  6.    Now  in  the  seventh  week  since  the 

attack.  Cultures  from  the  tonsil  show  staphylococcus  albus  and 
citreus,  streptococcus  brevis,  medius,  and  S,  scarlatince, 

(12)  L.  P.,  female,  aged  3.  Eighth  week  since  admission. 
Cmturee  from  the  tonsil  show  staphylococcus  albus  liquescens 
and  citreus  ;  streptococcus  scarlatince^  however,  was  in  the  great 
majority. 

(13)  L.,  female,  5.  Ninth  week  since  admission.  Cultures 
from  the  tonsil  show  staphylococcus  albus,  streptococcus  medius 
and  streptococcus  scarlatince, 

(14)  M.  C.  D.,  female,  2.  Ninth  week  since  admission, 
patient  about  to  go  out.  She  had  adenitis  as  a  complication. 
Cultures  from  the  tonsil  show  staphylococcus  albus,  albus 
liquescens,  citreus,  and  aureus  ;  streptococcus  medius,  brevis,  and 
S,  scarlatince, 

(15)  female,  aged  5.    Ninth  week  since  admission.  She  has 

had  a  nasal  discharge  which  has  ceased.  Cultures  from  the  tonsil 
show  staphylococcus  albus,  streptococcus  brevis,  medius,  and 
loDgus,  but  no  scarlatinaB. 

The  next  three  cases  were  the  subject  of  several  examinations. 

(16)  M.,  male,  10.  Sixth  day  since  the  attack  began.  The  rash 
has  just  f^ed  away.  Cultures  from  the  tonsil  show  staphylo- 
coccus albus  and  aureus,  streptococcus  medius,  and  streptococcus 
»carlcUince, 

(16jB)  The  same  case  was  examined  on  the  20th  day  and  cultures 
from  the  tonsil  showed  staphylococcus  albus,  albus  liquescens,  and 
aureus  ;  streptococcus  longus,  and  S,  scarlatina*, 

(16c)  A  third  examination  of  this  case  made  on  the  34th  day 
showed  staphylococcus  albus  and  aureus ;  streptococcus  longus 
and  S,  scarlatince. 

(17)  M.  B..  female,  2.  Fourth  day  since  attack  began,  and  the 
rash  is  now  fading.  Cultures  from  the  tonsil  show  staphylococcus 
albus,  streptococcus  longus,  and  a  majority  of  streptococcus 
scarlatince, 

(lib)  The  same  case  on  the  18th  day  showed  staphylococcus 
albus  liquescens  and  aureus  ;  streptococcus  longus,  but  no  S. 
scarlatinsB. 

(lie)  A  third  examination  made  on  the  32nd  day  showed 
staphylococcus  albus  liquescens  and  aureus  ;  streptococcus  longus, 
but  again  no  S.  scarlatinse. 

(18)  N.  M.,  female,  12.  19th  day  since  the  attack  began,  and 
the  patient  is  now  desquamating.  Cultures  from  the  tonsil 
showed  staphylococcus  albus  ;  streptococcus  longus,  medius,  and 
SL  searkUincB. 
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B.NO.T.        (lib)  The  same  csm  showed  in  cultnrM  from  ihe  toDiil  nude 

i  OQ  the  3inA  day,  staphylococciu  albas  liqneecons,  and  anreu; 

'^wof  BtreptococcoB  longne,  mecUaB,  and  searkUincB. 

.Qoriioii.  (18c)  A  third  examination,  made  on  the  47th  day,  ehoW 
Btaphylococcas  albas  and  citreoB ;  streptocoocae  longos,  mediu, 
and  S.  scarlatince. 

Thos  in  27  examinations  of  the  tonsils  of  persons  in  all  Biages, 
but  especially  in  the  later,  stages  of  scarlatina,  Btreptoconna 
scarlatinfB  waa  detected  20  times.  Of  the  seven  cases  in  which 
this  organism  was  not  obtained,  two  were  in  the  third  and  foorth 
weeks,  and  five  were  after  the  beginning  of  the  fifth  week  from 
the  date  of  attack.  On  the  other  hand,  streptococcos  scarlatiiue 
was  present  in  13  out  of  18  cases  examined  after  the  begianin;  of 
the  flfth  week.  In  two  of  the  latter  cases  (Noa.  (10)  and  (14)) 
the  patients  were  aboat  to  be  diecharged. 

The  following  table  shows  in  a  condensed  form  the  bacteTiologktl 
results  of  the  thj^wt  examinatjons. 


Summary  of  Scarlatina  Throats. 

Bteee. 

StapbylococoL 

StreplococcL 

No. 

& 

1 

Hemarki. 

1 

s 

i 

-3 

1 

1 

1 

1 

1 

17 

ltbd»y 

+ 

+ 

+ 

16 

6th  day 

+ 

+ 

+ 

+ 

176 

18th  day 

+ 

-(- 

+ 

18 

19th  day 

+ 

+ 

+ 

+ 

t6i 

20th  day 

+ 

+ 

'■f 

+ 

+ 

I 

itrd  week 

+ 

+ 

+ 

+ 

No  acre  throat         .^ 
Diplitheria»l»oat&** 

3 

+ 

+ 

+ 

+ 

+ 

Ifr 

4th   WB8lc 

+ 

3 

+ 

+ 

^«wDd  attack. 

lie 

32nd"day 

+ 

18» 

+ 

+ 

+ 

16c 

34  th  day 

+ 

+ 

+ 

RhiliorTh(Eapr«n* 

i 

Gtbweek 

+ 

+ 

6 

'■+ 

+ 

+ 

+ 

+ 

» 

.. 

+ 

+ 

... 

+ 

+ 

... 

+ 

4» 

6th  week 

+ 

+ 

+ 

buned  previoiu  we^^" 

71 

i 

+ 
+ 

+ 

+ 

+ 

+ 

q.T. 

9 

+ 

+ 

+ 

+ 

10 
11 

Jth  week 

+ 
+ 

::: 

I 

+ 

+ 

+ 

Jiut  going  one 

ISc 

47th  day 

+ 

+ 

+ 

+ 

12 

8th  week 

'■+ 

+ 

13 

9th  week 

+ 

+ 

+ 

U 

+ 

+ 

+ 

+ 

+ 

+ 

-f 

Had   adenitia.      Joa* 

)S 

„ 

+ 

... 

+ 

+ 

+ 

Had  rhinorrbaui. 

Total  27 

18 

14 

8 

lo" 

11 

19 

10 

ao 
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Experiments  oti  mice  with  streptococcus  scarlatince  obtained  from   ^^^'  b.Nc 
the  throat, — Case  (18)  above.     Eighteenth  day  since  the  onset  of  on  the 
scarlatina.    A  mouse  hypodermically  injected  from  a  48  hours'  Ij^a^n^a* 
broth  culture   died  on  the  H7th  day.     Post-mortem,  the  lungs,  byDr.Gor 
especially  at  their  bases,  the  liver,  and  the  kidneys,  were  congested 
and  dark.  The  spleen  was  much  atrophied.  Streptococcus  scarlatinae 
was  demonstrated  in  situ  chiefly  in  groups,  or  as  diplococci,  or 
rarely  in  short  chains,  in  the  liver,  spleen  and  kidneys.     Cultures 
from  the  latter  three  sources,  and  also  from  a  lymphatic  gland  in 
the  axilla,  all  yielded  streptococcus  scarlatinae. 

Case  (ISb)  The  same  case,  32nd  day.  The  culture  of  strepto- 
coccus scarlatinae  obtained  at  this  stage  killed  a  mouse  on  the 
fifth  day  after  injection.  Post-mortem,  the  lungs  showed  patches 
of  congestion.  The  liver  and  kidneys  were  also  congested.  The 
spleen  was  considerably  enlarged  and  blackened.  The  strepto- 
coccus was  recovered  from  all  these  sources  as  well  as  from 
the  heart's  blood. 

Case  (2)  Third  week  since  onset  and  the  case  complicated  at 
first  with  diphtheria.  The  injected  mouse,  though  it  got  thin  and 
was  less  lively  for  some  days,  eventually  recovered  and  was  alive 
and  well  ten  weeks  later. 

Case  (5)  Fifth  week  from  onset.  The  injected  mouse  died  on  the 
31st  day  with  the  same  appearance  as  seen  in  the  mouse  of  case  (18). 
The  spleen  in  this  case  however  was  not  definitely  atrophied. 
The  streptococcus  scarlatinsB  was  recovered  in  cultures  from  the 
liver  and  spleen.  It  was  also  present  in  a  culture  from  one  kidney 
though  not  from  the  other. 

Case  (10)  Seventh  week  from  onset  and  patient  about  to  be 
dischai^ged.  The  injected  mouse  died  on  the  tenth  day  with 
the  usual  congestion  of  its  organs.  S.  scarlatinsB  was  recovered 
therefrom,  though  with  some  difficulty  owing  to  putrefaction 
having  commenced. 

Case  (11)    Seventh  week  from  onset.      The  injected   mouse 
"recovered. 

Case  (12)  Eighth  week  from  onset.  The  injected  mouse  died 
on  the  tenth  day  with  the  usual  congested  appearance  of  its  organs ; 
and  the  streptococcus  scarlatinae  was  recovered  from -its  tissues. 

Case  (14)  Ninth  week  from  onset,  and  patient  about  to  be 
discharged.  The  injected  mouse  died  in  four  to  five  days.  Post- 
mortem, the  organs  were  found  to  be  congested,  and  streptococcus 
scarlatinee  was  demonstrated  hi  situ  in  large  numbers,  in  the 
case  of  the  kidneys  especially.  It  was  also  recovered  from  these 
organs  on  culture. 

Thus  it  appears  that  streptococcus  scarlatinae  from  the  throats 
of  the  above  patients  when  hypodermically  injected  into  mice 
brought  about  a  fatal  result  on  eight  out  of  ten  occasions,  the 
interval  between  the  date  of  injection  and  the  death  of  the  animal 
being  from  four  to  37  days.  Both  the  mice  that  survived  showed 
signs  of  illness  for  a  time.  These  physiological  results,  which 
form  a  further  distinguishing  character  of  streptococcus  scarla- 
tinae, are  in  accord  with  those  obtained  by  Dr.  Klein  when 
experimenting  on  mice  with  the  original  micro-organism  of  the 
now  well-known  Hendon  Outbreak. 
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STREPTOCOCCUS  TYPES. 

PLATE  XVI. 

Pig.  1. 

Showing  mode  of  growth  in  gelatine,  at  37°  C,  of  four  iypee  of 
Streptococcns. 

Tube  1. — Streptococcus  longtMy  after  ttventy-fmir  hourtf  incu- 
bation. 

Tube  2. — Streptococcus  scarlatince^  after    several   dayt?   in- 
cubation. 
The  coherent  mass  of  growth  having  been  shaken 
from  the  bottom  of  the  tube,  has  become  inverted. 

Tube   3. — Streptococcus  medius  from  pus,  after  twenty-four 
hours'*  incubation. 

Tube  4. — Streptococcus  breviSy  after  twenty-four  ?iours^  incn- 
bation. 
In  this  case  alone  has  the  gelatine  become  turbid. 


49ii 


STREPTOCOCCUS   MEDroS. 

PLATE  XVIII. 

Fig.  5. 

Film  specimen  from  a  broth  culture  of  streptococcus  medixks^ 
after  24  hoars'  incubation  at  37^  G.  The  chains  are  shorter,  more 
disjointed,  and  more  sinuous  than  in  the  case  of  S.  longus.  There 
is,  too,  a  slight  effect  of  **  grouping  "  where  a  chain  curls  sharply 
on  itself. 

[Multiplying  power,  1000.] 


Pig.  6. 

Impression  specimen  of  colonies  of  streptococcus  medivs  on 
agar,  after  24  hours'  incubation  at  37°  C.  Showing  group- 
arrangement. 

[Multiplying  power,  60.] 


Fig.  7. 

Impression  specimen  of  a  small  colony  of  streptococcus  medius 
on  gelatine,  after  48  hours'  incubation  at  20**  C.  Showing  group- 
arrangement. 

[Multiplying  power,  1000.] 


PLiTK  XVlll. 


Fig.  7. 
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STREPTOCOCCUS  SCARLATINA. 

PLATE  XIX. 

Fig.  8. 

Film  specimen  froma  broth  caltiire  of  streptococcus  scarlatince 
or  conglameraHts^  after  24  honrs^  incubation  at  37°  C.  Showing 
marked  coherency  and  mass-formation. 

[Multiplying  power,  1000.] 


Pig.  9. 

Impression  specimen  of  a  colony  of  streptococctis  scarlatince 
on  agar,  after  34  hours'  incubation  at  37°  C.  Centrally  the  mass- 
formation  is  marked ;  peripherally,  the  chain-formation  is  well 
seen. 

The  Colony  is  intermediate  between  the  second  and  third 
types  described  in  the  text. 

[Multiplying  power,  500.] 


Fig.  10. 

Impression  specimen  of  a  small  colony  of  streptococcus 
scarlatince  on  gelatine,  after  48  hours'  incubation  at  20°  C. 
Showing,  generally,  the  group-arrangement ;  and,  towards  the 
centre  the  coherency  referred  to  in  the  text. 

[Multiplying  power,  1000.] 


I 


Fig  S. 


d^^ 
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STREPTOCOCCUS  SCARLATIN-ffl. 

PLATE  XIX. 

Fio.  8. 

Film  specimen  froma  broth  cultore  of  streptococcus  scarlatince 
or  conglomerahMj  after  24  honrs^  incubation  at  37°  C.  Showing 
marked  coherency  and  mass-formation. 

[Multiplying  power,  1000.] 


Pig.  9. 

Impression  specimen  of  a  colony  of  streptococcus  scarlatince 
on  agar,  after  34  hours'  incubation  at  37°  C.  Centrally  the  mass- 
formation  is  marked ;  peripherally,  the  chain-formation  is  well 
seen. 

The  Colony  is  intermediate  between  the  second  and  third 
types  described  in  the  text. 

[Multiplying  power,  500.] 


Fig.  10. 

Impression  specimen  of  a  small  colony  of  streptococcus 
scarlatince  on  gelatine,  after  48  hours'  incubation  at  20°  C. 
Showing,  genersdly,  the  group-arrangement ;  and,  towards  the 
centre  the  coherency  referred  to  in  the  text, 

[Multiplying  power,  1000.] 
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3o.  Jf. 

FtntTHsa  RBPoaT  on  BACTHaioLOGinAn  EvniBaca  of  Bacnr, 

and  therefore  D^UTGaBOtrav  Sswag^  POLUmDW  of  elaflfwiae 
Potable  Watkrs  :  by  Dra.  Klhet  ami  Hi(HieTOir. 

HoUiinii;'  6.  coLi  and  6.  encenddiB  siparagenes  as  miczobes  110c  it  is 
tme,  peaUinr  to  :«ew:age  hat  qulcIl  more  abondanc*  ia  it  thaa  in 
any  other  iinl^tance  not  eqoaily  objectionable  in  cbacactaer^  w« 
have,  in  last  year'3  repon,t  sfaBwn  thac,  by  means  of  bacnsioscopK 
methoda^  a  demonatradon  of  the  presence  of  sewage  in  wat»  ea 
he  carried  to  an  incomparably  higher  degree  tiian  by  means  of  die 
hitherto  employed  chemical  proceflses.  Tkna^  we  have  shewn, 
that  sewage  may  be  added  to  ^ater  in  che  proportion  of  1  pun  t^  hi 
sewage  to  UOOO  parta  of  water,  and  be  scarcely  detectable  \f} — ^ 

delicate  chemical  teats^  or,  at  all  eTenta^  withont  affecting  its  com 

position  anfficiently  to  allow  of  sncb.  a  mrztnre  b«ng  eondenuu 
on  chemical  gronnda  alone.    Farther^  we  experienced  no  difBcnhi 
in  detecting  the  presence  of  R  coll  (by  direct  cnltnre )  ev^m 


the  dilation  was  0-005  per  cent,  or  I  pari  qfsewa^  in  20J[iOO part^ssa 

of  water. X 

Finally,  we  succeeded  in  demonstrating  the  presence  of 
spores  of  the  yimlent  R.  enteritidis  wh«L  only  0<)02  cc.  of  aei 
was  added  to  1,000  cc.  of  sterile  water,  1^.^  a  dilution  of  1  ti 
600,000,^ 

These  resnlta  are  the  more  remarkable  since,  in  oar  expmence^!^* 
B.  colt  is  either  not  presert  or  present  in  Tery  snail  nambers 
pure  waters,  while  the  sjiores  of  B.  enteritidis  are  often  abeen. 
in  as  mach  as  5<X>  cc.]  of  a  water  free  from  any  likelihood 
pollntion. 

Obi^ionsI}'  then,  thongh  it  be  admitted  that  the  mere  presene^^ 
of  B.  coli  and  B.  enteritidis  in  a  wat^  is  not  abeolnte  proof  0  '^ 
objectionable  pollution,  and  that  their  relative  abundance  thereii^=3 
is  the  all  important  question,  it  follows  from  what  has  been  stated^ 
aboTe,  that  sewage  present  in  a  water  in  amount  inappreciable  b^^ 
the  nsual  chemical  tests  would  yet  yield  to  bacterioscopic 
a  number  of  these  microbes  altogether  beyond  that  which  the  1< 
responsible  of  bacteriologists  might  consider  permissible  in 
potable  water. 

It  appeared,  therefore,  desirable  to  obtain  further  information 
on  the  following  points  : — 

1.  Whether  samples  of  sewage  diluted  in  each  case  '^^^ 
varying  amounts  of  pure  sterile  water  yielded  to  chemical  aXB.^ 
bacteriological  analysis  figures  in  harmony  with  the  degree  •^^ 
snch  dilutions.  ^^ 

2.  Whether  sewage  obtained  from  a  plurality  of  diverse  sourc^* 
yielded  on  chemical  and  bacterioscopic  examination  compara^'' 
results. 

*  Onr  reoordM  nhow  that  in  raw  sewage  there  are  usoallj  present  more 
100,000  U.  coli  and  from  10  to  1,000  spores  of  B.  enteritidis  per  oc. 

t  Report  of  Medical  Officer  of  Local  Goyemment  Board,  1897-98,  Appu 
No.  4,  p.  818-825. 

Expt.  8.    Series  1. 

Bxpt.  4.    Series  II. 

▲socortaiosd  by  the  **  filter  bmshing  method.** 
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.  The  extent  to  which  dilutions  of  sewage  could  be  carried    app.  a  No.  8. 
rt  of  the  point  at  which    bacterioscopic    testing   failed    to  onBacterioio- 
d  a  positive  result  as  to  the  presence  of  the  microbes  of  5}^^^J*^^*°*^* 

eriment.  Sewairo  PoUn- 

^ith  these  ends  in  view  samples  of  sewage  were  obtained  from  watewT^^^ 
it  different  sources.     Some  of  the  samples  were  from  manu-  Drs,Kioinand 
aring  towns  and  contained  trade  effluents  of  varied  sort.    As     °^  °°* 
jrds  other  samples,  the  sewage  was  wholly  domestic  in  character, 
sample  was  the  sewage  coming  from  a  large  hospital. 
1  Series  I.  to  IV^  samples  of  sewage  (A.  B.  C.  D.)  from  four 
5rent  sources  were  in  each  case  diluted  100,  1,0(K),  10,000,  and 

000  times  with  pure  sterile  water. 

1  Series  V.,  four  samples  of  sewage  (E.  F.  G.  H.)  from  four 
5rent  sources  were  in  each  case  diluted  200  times  prior  to 
rdcal,  and  10,000,  anS  100,000  times  antecedent  to  bacterio- 
dc  tests. 


A.,'—Chemicftl  Analysis, 

X  analysing  the  experimentally  polluted  water,  two  processes 
^  chosen  which  are  in  general  use  among  chemists  at  the 
ent  day. 

fnuumia  prt)ces8  (Wanklyn).  5(X)  ccs.  of  the  polluted  water 
e  examined  in  the  ordinary  way  for  free  and  albuminoid 
Qonia. 

^gen  permanganate  process  (Tidy  and  others).    500  ccs.  of 

polluted  water  were  dealt  with  and  the  experiments  were 
ied  out  at  the  room  temperature  and  for  a  period  of  four 
rs. 

hese  processes  are  too  well  known  to  require  any  description, 
he  chemical  results  are  shewn  in  Table  I. 
1  each  case  1,000  ccs.  of  distilled  water  were  polluted  with  a 
nite  amount  of  crude  sewage.     Of  the  contaminated  water 
ccs.  were  used  for  the  ammonia  process  and  500  ccs.  for  the 
gen  permanganate  process. 

s  has  been  said,  all  tlie  samples  of  sewage,  namely,  A.  B.  C. 
il.  F.  G.  H.  were  obtained  from  different  sources.  Generally 
iking,  they  all  differed  from  each  other  in  one  or  other  respect 

were  chosen  for  this  very  reason,  so  that  the  results  might 
e  as  wide  a  range  of  usefulness  as  possible. 
1  Series  I.,  crude  sewage  (A.)  the  dilutions  were  1*0,  O'l,  0*01, 
>1  per  cent.  ;  experiments  1,  2,  3,  4  respectively. 
1  Series  II.,  III.,  IV.,  tlie  dilutions  were  the  same  as  before, 

the  samples  of  sewage  (B.  C.  D.)  were  obtained  each  from  a 
erent  source. 

Q  Series  V.,  the  dilution  was  0*5  per  cent,  in  each  instance,  but 
h.  sample  of  sewage  (E.  F.  G.  H.)  was  obtained  from  a  different 
rce  ;  experiments  1,  2,  3,  4  respectively, 
'hus,  as  regards  Series  I.  to  IV.,  four  experiments  were  carried 

in  each  series  making  a  total  of  sixteen  experiments  with  four 
iples  of  sewage.  And,  as  regards  Series  V.,  four  experiments 
^  carried  out  each  with  a  different  sewage.  So  that  altogether, 
•nty  experiments  were  made  with  eight  samples  of  sewage. 
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D.  T'THJ  -rr;h  juigpe  .iinuuni  jf  tradis  jqniiL 

7  ixjsscscz'.u  'Tith  Ijxge  jmoant  it  :zad«  Izqmd. 
-'.  -rhuily  ioiiie«iT:<j:. 

fn    '^irinHi'i^rniiir  frr>iii    the    chemical   view    point    the   ree^"- 
rt'j'j.v'ii'.ii  ifi  Tihi*-  [,j  it  m  to  be  noted  that —  ^ 

.i'j<I;/^-'l  1^7  •ii»t  'itj2"en  permaniTLnate  process  (^four  hours  at  t>^ 
r'lorij   r#rrri|i»-rifrir»^;.  Experiment   1,  Series  I^  and  Experiment     ^ 
HwriKH  f  v.,  'ienor*r  waters  of  me<iiam  organic  purity.     The  rest  ^ 
f.Ut'.  *?«|i«rirrj/-nr-  «J»Tiore  waters  of  great  organic  purity.  .^ 

.\ni\i/i't\  \,y  r.h*:  ;immoni:i  prr>ce:»8  (amount  of  albumin^^|^^ 
itifMfi/iru;i;,  nejirly  ;ill  the  experiments  denote  waters  of  gr^^ 
ttrhfuint:  |iurity.  The  exireptions  are.  Experiment  1,  Series  1  J< 
iiimI  i'\n\mr\tutiui  I,  Series  V.,  which  denote  waters  organical-^^- 
iNifhi  Hw\  KsTr^rlmDnt  1,  H«ries  I.;  Experiment  I,  Series  Ilt^  * 
mill  lC«{»«3rlmaiit  I,  Hories  IV, ;  which  denote  dirty  waters. 
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The  albnminoid  ammonia  in  a  water  may  be  held  to  indicate  app. kkqh 
actual  evil,  and  the  free  ammonia  potential  evil.  Nevertheless,  on  Baot^oio- 
even  if  the  sam  of  the  ammonia  (free  and  albuminoid)  be  taken  ^^^Sj^^if^^ 
as  all  representing  objectionable  pollution,  the  fignres  go  to  show  sewage^PoUu- 
thac  the  testimony  of  chemical  analysis  is  not  to  be  trusteil  in  cases  wat^T^by^'* 
where  the  contaminating,  matter  consists  of  minute  quantities  of  Dra.  Klein  and 
raw  sewage.  How  different  are  the  indications  from  the  bacterio-  "  """" 
logical  viewpoint  will  presently  be  shown.  It  must  be  remembered, 
however,  that  most  natural  waters  contain  more  than  mere  traces  of 
organic  matter.  Indeed,  many  of  them  contain  an  amount  which 
is  not  far  short  of  placing  them  in  the  class  of  waters  of  doubtful 
purity.  Hence  additional  pollution  in  the  way  above  practised 
might  bring  many  a  natural  water  from  the  class  of  waters  of  great 
purity  into  the  class  of  waters  which  are  of  medium  purity,  or 
from  the  class  of  waters  of  medium  purity  into  that  which 
includes  waters  to  be  regarded  ^\ith  suspicion  or  even  to  be 
condemned.  Still,  it  is  obvious  that  if  this  is  true  from  the 
chemical  view  point  it  is  likely  also  to  be  true  bacteriologically 
considered. 

B. — Bacteriascopic  Analysis. 

In  the  bacteriological  examination  of  the  artificially  polluted 
waters,  the  same  samples  of  sewage  were,  as  regards  Series  I.,  II., 
III.,  IV.,  used,  and  the  same  dilations  made  as  in  the  chemical 
experiments.  As  regards  Series  V.,  the  amount  of  sewage  added 
to  the  water  in  each  case,  for  the  chemical  test  was  0*5  per  cent. ; 
an  amount  which,  while  yielding  results  appreciable  chemically, 
yet  did  not  contaminate  the  water  sufficiently  to  allow  of  its 
condemnation.  In  this  Series  (V.),  and  for  the  bacteriological 
experiments,  the  dilutions  were  the  same  as  in  the  preceding 
Series  (I.  to  IV.),  except  that  the  1  per  cent,  and  O'l  per  cent, 
dilutions  were  omitted. 

The  dilutions  were  as  follows  : — 

per  cent 1  :  10() 

f,  *•*  ...  •••  X.       J  ,* 'v'V/ 

„  ...         ...         ...         i  :  10,000 

„  ...         ...         ...         1  :  100,000 

Of  the  above  dilutions,  in  the  case  of  (1)  and  (2)  the  presence  of 
B.  coli  and  B.  enteritidis  sporogenes  was  usually  demonstrated 
directly  without  resorting  to  the  "  filter  brushing  method."  B.  coli 
was  directly  demonstrated  by  making  surface  phenol  (0*05  per 
cent.)  gelatine  plates  and  phenol  (0*05  percent.)  broth  cultures, and 
afterwards  resorting  to  further  sub-cultures  and  the  application 
of  certain  tests,  to  all  of  which  B.  coli  ffives  a  positive  result. 
And  B.  enteritidis  was  directly  demonstrated  by  inoculating  milk 
tubes,  which,  after  having  been  heated  to  80°C.  for  ten  minutes, 
were  cultivated  anaerobically  at  blood  heat.* 

As  regards  dilutions  (3)  and  (4),  the  amount  of  sewage  added 
to  the  water  was  so  small  that  the  indirect  method  was  employed 
in  detecting  the  microbes  in  question.  It  was  found  necessary 
to  reeort  to  filtration  of  the  polluted  water  through  a  sterile 

*  For  farther  details,  reference  may  be  made  to  Report  of  Medioal  Officer  of 
IfOoal  Qoremment  Board,  1897-98,  Appendix  B,  No.  4. 
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APP.RNO.&  Pasteur's  filter.  After  filtration,  the  surface  of  the  filter  was 
On  BactCTioio-  brushed,  with  a  sterile  brush,  into  a  definite  quantity  of  sterile 
gicai  EYidenoe  water  (5  to  lOcc.),  and  of  the  filter  brushing  suspension  (each  cc. 
^waSePoUn-  of  which  represented  the  bacterial  contents  of  a  large  quantity  of 
watei^^b*^^  the  original  liquid)  definite  amounts  were  used  to  inoculate,  as 
Dn.  Klein  and  regards  B.  coli,  phenol  broth  and  phenol  gelatine,  and,  as  regards 
Houston.  j^  enteritidis,  milk  tubes. 

In  addition,  and  as  regards  each  different  sample  of  sewage,  the 
total  number  of  aerobic  bacteria  was  estimated.  But  the  total 
number  of  bacteria  in  each  of  the  four  dilutions  of  the  eight 
different  samples  of  sewage  was  not  ascertained.  Nor  did  this 
appear  to  be  in  any  way  necessary. 

On  comparing  the  results  as  to  the  number  of  B.  coli  and  spores 
of  B.  enteritidis  obtained  by  the  direct  and  indirect  methods,  it 
will  be  seen  that  the  figures,  corresponding  to  the  number  of  each 
of  these  microbes  per  cc.  of  the  raw  sewage,  are  higher  in  the 
first  case  (/.g.,  direct  method)  than  in  the  second  (/>.,  indirect 
method).  Nevertheless,  the  two  sets  of  figures  obtained  by  the 
direct  method,  and  when  working  with  the  two  dilutions  (1*0  and 
O'l  per  cent.),  harmonised  in  each  case  fairly  well.  And  the  same 
may  be  said  as  regards  the  comparison  between  the  two  sets  of 
figures  obtained  by  the  indirect  method  and  when  working  with 
the  two  dilutions  of  0*01  and  0-0()l  per  cent. 

That  the  indirect  method  should  yield  lower  results  is,  of 
course,  only  what  might  be  anticipated.  Take,  for  example,  the 
experiments  where  0*1  cc.  sewage  was  added  to  1,000  cc.  of  water. 
Here  the  polluted  water,  which  contained  about  two  drops  of 
sewage,  was  filtered  through  a  Pasteur  filter,  and  the  surface  of 
the  filter,  wliich  would  arrest  all,  or  nearly  all,  the  particulate 
matter,  was  brushed  repeatedly  with  a  sterile  brush,  and  the 
"  brushings  "  mixed  with  5  cc.  of  sterile  water  contained  in  a 
sterile  dish.  This  5  cc.  might  be  expected  to  contain  the  major 
portion,  but  not  quite  all,  of  the  particulate  matter  contained  in 
the  1,(X)0  cc,  and,  therefore,  in  the  two  drops  of  sewage.  As  a 
matter  of  fact,  the  records  contained  in  the  bacterioseopic  table 
show  that  the  loss  by  this  process  might  be  as  great  as  aboiU 
50  per  cent,  and  as  low  as  15  per  cent. 

The  table  of  bacterioseopic  results  indicates  that  the  number  of 
B.  coli  and  spores  of  B.  enteritidis,  as  judged  by  the  direct  method 
(Experiment  1  in  each  of  the  Series  I.  to  IV.),  was  on  an  average, 
and  in  round  numbers  respectively,  500,000  and  1,(XK)  per  cc. 

It  is  apparent,  then,  that  in  dilutions  3  and  4  (1  :  10,000  and 
1  :  100,000),  it  was  not  absolutely  necessary  to  resort  to  a  special 
filtration  process  in  order  to  demonstrate  the  presence  and 
estimate  the  number  of  B.  coli  in  the  polluted  water,  because  each 
cc.  of  the  litre  of  water  contaminated  in  the  above  proportions  was 
likely  to  contain  in  the  first  case  50,  and  in  the  second  case  5, 
germs  of  B.  coli. 

But  as  regards  B.  enteritidis  the  case  was  different,  since  the 
corresponding  figures  would  be  1  spore  per  10  cc.  in  the  first  case 
and  1  spore  per  100  cc.  in  the  second  :  so  that  the  addition  directly 
of  100,  or  even  10  cc,  to  an  ordinary  milk  tube  would  be  either 
impossible  or  would  dilute  the  medium  to  a  very  serious  extent. 
Here,  then,  the  indirect  method  was  necessary,  and  by  its  use 
positive  resultb  were  usually  readily  obtained.    For,  and  still  dealing 
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ures,  I  cc.  of  the  5  cc.  "iBlter  brushing  sus-    App.B.Ko.a 
Qtain  20  spores  in  the  0*01  per  cent,  and  2  spores 
at.  dilution. 

what  has  been  said,  that  positive  results,  as 
Dscopic  tests,  might  have  been  obtained  in  cases 
1  of  the  sewage  with  water  was  even  greater 
Qt.  With  a  dilution  of  O'OOl  per  cent,  there 
een  100  B.  coli  in  1  cc.  of  the  5  cc.  filter  brush- 
the  polluted  litre  of  water,  and  there  would 
re  of  B.  enteritidis  in  the  whole  of  the  filter 

latter  case,  however,  it  would  of  course  be 
more  than  one  litre  of  wat«r  polluted  in  the 
1  order  to  hope  to  demonstrate  the  presence  of 


n  it  must  be  remembered  that,  although  some 
contain  more  than  500,000  B.  coli  and  1,000 
c,  many  contain  much  less. 

cal  results  are  given  in  the  following  table  : — 

Table  11. 
g  Results  of  Bacterioscopic  Analysis. 


Dilution. 


Number  of 
Microbes 

per  1  ec.  of 

Crude 

Sewage. 


!  Number  of 
,     Bacillus 
Coli  per  lee. 
of  Crude 
Sewage. 


Number  of 

Spores  of 

Virulent 

Bacillus 

Enteritidis 

per  1  cc.  of 

Crude 

Sewage. 


€r  cent.,  or 


»' 

M 

»» 

M 

M 

'? 

M 


11 

M 
»» 
V 
M 

»> 
V 
»» 

11 

11 
11 

11 
>» 

11 


in  100 
in  1,000 
in  10,000 
in  100,000 

in  100 
in  1,000 
in  10,000 
in  100,000 


in 
in 


14,240,000 


100 


7,800,000 


4,80'»,000 


1,000  ■    — 


in  10,000 
in  100,000 

in  100 
in  1,000 
in  10,000 
in  100,00i> 

in  10,000 
in  10),000 

in  10,000 
in  100,000 

in  10,000 
in  100,000 

in  10,000 
in  100,000 


36,000,000 


2,800,000 

4,100,000 

28,000,000 

21,000,000 


260,000 
230,000 
180,000 
174,000 

180,000 
180,000 
120,000 
110,000 

500,000 
420,000 
280,000 
240,000 

1,100,000 

680,000 


200,000 
150,000 

500,000 


2,000,000 
1,500,000 

1,000,000 
1,600,000 


2,000 
2,000 
1,560 
1,500 

200 
200 
170 
150 

2,000 
2,000 
1,600 
1,520 

400 
330 
260 
240 

SO 


56 
60 
35 


5(H 

App.  fi.  No.  8.       It  will  be  noted  that  the  total  number  of  microbes,  the  nnmlx 
On  Bact^oio-  ^^  ^*  ^^^^»  ^^^  *^®  number  of  spores  of  B.  enteritldis  varied  i 
gicai  Evidence  a  considerable  extent  in  the  different  samples  of  sewage. 
sLwagoPoUu-       Thus,   Sample   D  contained  36,000,000   micro-organisms   an 
tton  o!  Potobie   Sample  E  2,800,000,  per  cc. 

nAJmeinand       Sample  G  contained  2,000,000  B.  coli  (dil.  0-01  per  cent.)  an 
Honrton.  Sample  B  (dil.  O'OOl  per  cent.)  110,000,  per  cc. 

Samples  A  (dils.  1  and  0*1  per  cent.)  and  C  (dils.  1  and  0*1  pe 
cent.)  contained  2,000  spores  of  B.  enteritidis,  and  Sample  ] 
only  30,  per  cc. 

There  appears  then  to  be  no  definite  parallelism  between  ih 
total  number  of  bacteria  and  the  number  either  of  B.  coli  or  o: 
spores  of  B.  enteritidis. 

And  similarly  no  parallelism  can  be  traced  between  the  numbei 
of  B.  coli  and  the  "number  of  spores  of  B.  enteritidis. 

Since  a  number  of  the  samples  were  obtained  from  mann- 
facturing  towns  and  contained  therefore  trade  effluent  of  varied 
sort,  the  facts  above  recorded  tend  to  suggest  that  the  addition  of 
trade  waste  to  sewage  does  not  necessanly  greatly  alter  the 
biological  qualities  of  the  liquid.  Indeed,  in  some  cases  the  nnmbei 
of  bacteria,  of  B.  coli,  and  of  B.  enteritidis  was  greater  in  "  trade* 
sewage  than  in  sewage  of  purely  "  domestic "  character  Aa 
however,  the  length  of  time  between  the  collection  and  subseqnenl 
examination  of  the  samples  varied  to  some  extent,  and  as  alsc 
the  records  are  not  very  numerous,  it  is  well  to  hesitate  in  drawing 
inferences. 

In  four  samples,  E,  F,  6,  and  H,  the  presence  of  B.  enteritidif 
could  not  be  detected  in  the  1  :  100,000  dilutions.  Possibly,  and 
indeed  probably,  a  positive  result  might  have  been  obtained  if  a 
much  larger  volume  of  the  water  (polluted  in  the  same  proportion] 
had  been  dealt  with  by  the  Pasteur  filter.  Indeed,  in  two  cases 
(B  and  D)  this  was  done,  and  with  positive  result,  3,000  cc.  being 
filtered  in  the  first  case  and  2,000  cu.  in  the  second. 

With  reference  to  the  more  general  question,  namely,  the 
relative  value  of  chemistry  and  bacteriology  in  detecting  water 
pollution,  the  figures  speak  for  themselves.  They  show  that^ 
at  any  rate  under  the  conditions  of  our  experiments,  chemistry, 
as  usually  applied,  is  powerless  to  detect  a  degree  of  pollution  of 
water  with  sewage  which,  from  the  view  point  of  the  bacteriologist, 
would  bo  considered  gross  in  amount.  And  further  they  show 
that  not  only  is  bacteriology  capable  of  detecting,  in  a  w^ater  in 
such  circumstances,  microbes  characteristic  of  sewage,  but  is 
capable  also  of  detecting  these  bacteria  when  the  degree  of  sewage 
pollution  of  the  w^ater  is  fntm  ten  to  otw  Inquired  titnes  less  than 
that  in  which  the  organic  matter  contributed  by  the  sewage  to  the 
water  has  failed  to  get  recognition  by  the  methods  commonly  in 
use  by  the  chemist. 


505 


APPENDIX  C. 


The  Histology  op  Vaccinia  ?  by  S.  Monckton  Copbman, 
M.A.,  M.D.,  F.R.C.P.,  and  GusTAV  Mann,  M.D.,  B.Sc. 

Part  I.— Introduction  ;  by  Dr.  Copbman.  appendix  o. 

It  is  a  somewhat  remarkable  fact  that  although,  for  a  century  On  the 
past,  practically  every  medical  man  has  had  more  or  less  opportu-  vacdnil^  ^' 
nity  of  becoming  acquainted  with  the  clinical  appearances  result-  ^  ^"' 
ing  on  the  inoculation  of  the  human  subject  with  cow-pox,  or  Mam?**"  *° 
vaccinia,  comparatively  little  attention  has  been  paid  to  the 
minute  anatomy  of  the  various  stages  of  the  eruption  typical  of 
this  affection.  I  have  long  been  desirous  that  this  omission  should 
be  repaired,  being  convinced  that  an  accurate  knowledge  of  the 
histological  changes  involved  could  hardly  fail  to  throw  some 
further  light  on  the  pathology  of  vaccinia,  concerning  which,  even 
at  the  present  time,  so  much  divergence  of  opinion  exists.  But  the 
time  at  my  disposal  has  proved  insufficient  to  enable  me  to  carry 
through  the  necessary  investigations  unassisted.  Several  years 
ago  I  suggested  to  Mr.  Stanley  Kent  that  he  should  undertake,- 
with  me,  a  detailed  investigation  of  the  histology  of  the  vaccine 
vesicle^  and  for  this  purpose  I  provided  him  with  a  complete 
series  of  the  necessary  specimens  of  skin  from  a  previously 
vaccinated  calf.  But,  for  various  reasons,  he  has  been  unable  to 
proceed  further  with  the  research  than  sufficed  to  enable  him  to 
read  at  the  Bristol  meeting  (1894)  of  the  British  Medical  Associa- 
tion a  short  preliminary  paper  on  the  subject,  an  abstract  of  which 
was  subsequently  published  in  the  Journal  of  the  Association.* 
Under  these  circumstances  I  asked  Dr.  Mann,  who  I  found  was 
also  interested  in  the  subject,  to  undertake  the  histological 
examination  of  material  which  I  collected  for  the  purpose.  The 
scope  of  the  work  and  the  manner  of  carrying  it  out,  together 
with  the  probable  interpretation  of  the  results  obtained,  have  been 
matters  of  frequent  discussion  between  us.  But  the  actual 
histological  work  (the  account  of  which  forms  the  chief  bulk  of 
the  paper,  and  nearly  all  that  is  interesting  in  it)  was  performed 
by  Dr.  Mann  alone. 

We  desired  to  embrace,  in  our  investigation,  microscopic  examina- 
tion of  the  skin  throughout  the  sequence  of  events  following  on 
vaccination,  from  the  time  of  implantation  of  the  virus  beneath 
the  surface  of  the  epidermis  up  to  that  at  which  the  vesicle  attains 
maturity  and  onwsGrds  through  the  phase  of  desiccation  of  the 
pustule  and  the  subsequent  healing  of  the  skin  beneath  the 
**  crust." 

This  being  so,  it  was  obviously  impossible  to  obtain  the  necessary 
•material  from  the  human  subject,  although  Dr.  Cory,  by  vaccinat- 
ing, as  occasion  served,  the  supernumerary  digits  of  such  children 
as  came  under  his  observation  with  this  abnormality  and  sub- 
sequently removing  the  vaccinated  digit,  had  been  enabled,  some 
years  ago,  to  investigate  to  some  extent  the  changes  occurring  as 
the  result  of  vaccination  in  human  skin. 

*  British  Medical  Jonmal,  Vol.  II.,  1894,  page  633. 
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For  the  purpose,  therefore,  of  making  sure  of  obtaining  specimens 
of  flkin  at  the  precise  periods  required,  the  material,  on  which  the 
resaltfi  of  the  present  research  are  based,  wa.s  obtains  i  from  tiie 
calf,  small  pieces  of  skin  being  excised  from  a  previonsly  Taccinated 
area  at  snch  subsequent  intervals  of  time  as  had  been  decermineil 
on.  For  this  purpose  deep  anaesthesia  was  found  to  be  mine- 
cessary,  the  operation  being  of  momentary  duration  only.  In 
order  to  avoid,  as  far  as  might  be,  fallacy  u rising  from  rhe 
slightly  differing  rate  at  which  the  process  of  vaccination  reaches 
its  height  in  different  calves  and  under  varying  circumstances,  the 
influence  of  which  are  at  present  but  imperfectly  understood 
several  sets  of  specimens  were  procured.  , 

In  all  instances  the  vaccination  was  carried  out  bv  means  of 
linear  incisions  on  the  abdomen  after  the  manner  now  onlioarily 
ado]>ted  at  the  Government  Animal  Vaccination  Establishment. 
Each  piece  of  skin,  excised  so  as  to  include  little  else  than  the 
tissue  immediate!}'  bordering  on  the  line  of  incision,  was.  on 
removal,  at  once  divided  transversely  into  two  portions,  one  of 
which  was  placed  in  absolute  alcohol,  the  other  in  a  waterv 
solution  of  picric  acid  and  corrosive  sublimate.  These  small 
specimens  of  skin  were  then  wrapped  in  absorbent  cotton  wool, 
placed  each  separately  in  a  tiny  wide-mouthed  stoppered  bottle, 
carefully  packed,  and  despatched  to  Dr.  Mann,  at  the  Physiol(^cal 
I^aborator}',  Oxford. 

In  order  to  assist  the  reader  in  following  the  minuter  histo- 
logical details  set  out  in  Part  II.  of  this  jxaper  it  may  be  well  here 
to  give  a  brief  account  of  the  macroscopic  and  coarser  microscopic 
iil>pearances  which  are  to  be  observed  in  the  skin  during  the  local 
development  of  the  vaccine  vesicle.     It  must,  however,  l>e  borne 
in  mind  that  in  the  calf  the  whole  process  of  vaccination  rnnsi* 
(listinctly  shorter  course  than  in  the  human  being,  a  fact  that  is 
probably   in  some  measure  depen<lent  on  the  normally  higher 
bmly  temperature  of  the  calf  as  compared  with  that  of  man.    Th^** 
in   the   human    subject     the    vaccine   vesicle   ordinarily  attaii^ 
maturity  on  the  %tli  druj  [(24  hours  x  7)  =  lt)8  hours],  while  inth^ 
calf  the  vesicle  will  have  attained  a  similar  stage  of  developmei^^ 
on  the  &th  day  [(24  hours  x  5)  =  120  hours]. 

Within  an  hour   after  vaccination,    more    particularly  in  tb^ 
calf,  the  skin  immediately  bordering  on  the  inoculation  woua*^^ , 
not  infrequently  becomes  somewhat  raised  owing  to  a  transient  loc^ 
urticaria.     This,  however,  rai)idly  i>asses  off,  and,  in  the  huma^^ 
subject,  practically  no  further  change  becomes  obvious    befor^ 
the  third  day  after  the  insertion  of  vaccine  lymph,  by  which  time^ 
a  small  inflamed  spot  or '*  papule "  may  usually  be  observed  a^ 
the  point  where  the  vaccination  was  performed.     Next  day  thi^ 
spot  appears  more  florid,  and  on  passing  the  point  of  the  finger^ 
over  it  a  certain  degree  of  hardness  and  swelling  is  perceptible. 
By  the  fifth  day  the  papule  develops  into  a  small  pale  vesicle. 
This  vesicle  has  a  milky   white  colour,  it  is  depressed   in  the 
centre,  and  its  edges  are  distinctly  elevated  above  the  level  of  the 
surrounding  skin.     As  yet  the  vesicle  has  no  inflammatory  zone 
around  it. 

For  the  next  two  days  the  vesicle  increases  in  size  ;  assuming, 
if  the  vaccination  was  performed  by  the  method  of  puncture,  a 
circular  form  ;  if  done  by  an  incision,  an  oval  shape.     But  in  both 
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cases  the  margin  is  regular  and  well  defined.     About  the  eighth    ai»pendi: 
day  an  inflammatory  zone  of  a  bright  red  colour,  termed  the  ontho 
"areola,"  l>egins  to  appear  around  the  base  of  the  vesicle;  this  vaS^JJJ^." 
increases  in  extent  f  jr  two  or  perhaps  three  days  more,  by  which  by  Dw. 
time  it  may  extend  for  about  a  couple  of  inches  from  the  vesicle.  Mann"*"*" 
The  latter  still  retains  its  concave  appearance,  but  a  crust  of  a 
broNvnish  colour  will  have  commenced  to  form  in  the  centre.     Hy 
al>out  the  eleventh  day  the  vesicle  luis  attained  its  greatest  magni- 
tude, and   the  surroumling  inflammation  begins  to  abate.     The 
fluid  contained  in  the  vesicle,  or  ** pustule"  as  it  is  now  called, 
which  before  was  thin  and  transparent,  becomes  more  viscid  and 
somewhat  turbid.     After  this  period  the  whole  becomes  quickly 
converted  into  a  smooth   shining?  drv  crust  of  a  dark  l^rownish 
colour.     This  crust,  unless  forcibly  removed,  will  adhere  for  a 
week  or  more  and  then  fall  otf,  leaving:  the  skin  beneath  apparently 
soand,  but  livid  for  a  time,  and  afterwanls  more  or  less  per- 
manently scarred. 

During  the  evolution  of  the  local  changes  which  result  from 
the  insertion  of  vaccine  lymph  beneath  the  surface  of  the  skin 
it  is  possible,  as  previously  mentioned,  to  recognise  three  more 
or  less  definite  stages  of  papule,  vesicle,  and  i)ustule. 

Th^  same  statement  holds  good  with  reference  to  the  eruption 
of  small-pox,  whether  this  be  local,  /.^'.,  due  to  intentional  inocula- 
tion of  the  virus,  or  general,  as  the  result  of  casual   infection. 

In  each  instance  the  appearance  of  the  first  or  papular  stage 
is  brought  about  by  inflammatory  reaction,  causing  an  increase 
of  intercellular  fluid,  together  with  concomitant  increase  in 
volume  and  number  of  epithelial  cells,  of  the  rete  Malpighii  more 
l)articularly.  The  papule  gradually  becomes  enlarged  by  a 
circumft^rential  extension  of  the  same  i)rocesB,  and  owing  to 
further  changes  in  the  cells  first  affected,  vacuoles  arise  in  the 
central  portion  of  the  papule,  by  the  extension  of  which  this 
ultimately  becomes  a  vesicle. 

The  veskle  is  a  multi-locnlar  structure,  the  dissepiments,  by 
means  of  which  its  interior  is  dividetl  up,  being  formed  from  the 
thinned  and  extended  remains  of  the  original  epithelial  cells. 
Owing  to  the  fact  that  the  process  of  vacuolation  increases,  for 
b  time,  more  extensively  at  the  advancing  edge  of  the  vesicle, 
the  central  portion  remains  somewhat  less  elevated,  thus  giving 
rise  to  the  appearance  termed  umbilicatiou. 

At  a  somewhat  early  stage  of  the  process  an  outflow  of  leucocytes 
takes  place  towards  the  point  of  injury.  In  time  each  blood 
vessel  becomes  the  centre  of  an  aggregation  of  leucocytes,  which 
by  the  rapid  increase  in  their  numbers  eventually  tninsform  the 
originally  clear  inflammatory-  exudation  into  a  i)urulent  fluid. 
The  vesicle  is  said  now  to  have  become  convened  into  a  pasfult\ 

By  the  thinning  and  ultimate  rupture  of  its  trabeculte  the 
pnstale  finally  becomes  unilocular.  The  turbitl  fluid  cimtained  in 
it  now  gradually  dries  up,  and,  together  with  the  necrosed 
remainB  of  epidermal  cells,  takes  part  in  the  formation  of  the 
cruaU  which,  under  the  microscope,  appears  as  a  homogeneous 
mass  very  deeply  coloured  by  the  ordinary  stains. 

Meanwhile  a  regeneration  goes  on  uiiderneath  the  crust,  the 
new  epidermis  being  formed  by  an  ingrowth  from  the  surround- 
ing stratum  lucidtim.  The  extent  to  which  the  cutis  vera  has 
been  involved  determines  the  depth  of  the  resulting  sc^ar 
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Pabt  II.— Histology  ;  Plates  XX,-XXXIIL ; 

By  Dr.  Gustav  Ma2^ 

(From  the  Physiological  Laboratory,  Oxford). 

Methods  Etnployed  in  the  Present  Research. 

The  pieces  of  skin,  as  soon  as  excised,  were  placed  for  24  hoars 
into  either  absolute  alcohol  or  picro-corrosive  solution,  this  latter 
consisting  of  one  part  of  saturated  HgCls  in  |  per  cent.  NaCl 
(=10  per  cent,  solution  of  HgCls)  mixed  with  three  parts  of  a 
saturated  watery  solution  of  picric  acid  (solubility  of  picric  acid 
=  0*6  per  cent.). 

The  specimens  were  passed  in  the  usual  way  through  chloroform 
and  {Kiraffin.  Sections  were  cut  varying  in  thickness  from  2*5- 
25ft,  and  were  fixed  to  slides  by  a  special  albumen  method  ;*  and 
also,  without  any  fixative,  by  Gulland^s  method.  This  latter  pre- 
caution was  taken  to  meet  the  possible  objection  that  the  albnmen 
on  the  slide  might  have  given  rise  to  appearances  which  hare 
nothing  to  do  with  vaccination.  I  am,  however,  able  to  state  that 
absolutely  no  difference  can  be  seen  between  sections  fixed  bvone 
or  the  other  method,  while  by  the  use  of  albumen  one  can  make 
sure  of  sections  adhering  to  the  slide  during  the  prolonged  stain- 
ing with  alkaline  or  acid  solutions  involved  in  certain  of  the 
methods  adopted. 

After  the  removal  of  the  paraffin  from  the  sections  with  xylol 
and  absolute  alcohol,  they  were  first  examined  unstained,  in  the 
following  media,  which  are  arranged  according  to  their  refractive 
indices:  w"ater=  1*333.  absolute  alcohol  =  1-361  ;  glycerine  and 
water  equal  parts=l*397,  chloroform  =  1*449,  glycerine  =  1*456, 
Bergamot  oil  =  1*464,  xylol  =  1*497,  Canada  balsam  =  1*535, 
metacinnamene  with  an  equal  weight  of  phenylthiocarbimid*^ 
=  1*639.  Phenyl thiocarbtmide  (Ce  H5  CNS)=1*654,  methylenedi- 
iodide  (CH5l3)  =  l*743"D.  The  three  substances  last  mentioned 
were  kindly  suggested  and  given  me  by  H.  G.  Madden. 

Of  these  substances  it  is  well  always  to  use  water,  BergaU^^ 
oil,  balsam  and  the  metacinnamene-phenylthiocarbimide  mixtti"*^ * 
The  last  of  these  forms  also  a  valuable  addition  to  our  list    ^^ 
nionntin*?  media,  for  which  purpose  it  should  be  employed     ^ 
conjunction  with  Bergamot  oil,  balsam  and  xylol  balsam. 

In  addition  to  the  investigation  of  tissue  elements  by  exami^^ 
tion  in  media  with  a  higher  or  a  lower  refractive  index  than  tb 
possess  themselves,  recourse  was  had  to  staining  reagents,  ai 
again,  sections  were  first  examined*;  in  water  to  ascertain  w] 
elements  give  up  their  colour  on  being  treated  with  alcohol. 

It  is  difficult  to  arrange  the  dyes  which  were  used,  syst-ematC 
allyj  but  the  following  list  may  serve  as  an  indication  of  the  lit:^ 
of  research  adopted  : — 

For  histological,  apart  from  bacteriological,  purposes  the  chi^ 
methods  employed  were  : — 

A.  Substantive  ones  (Bancroft),    /.^.,  without  previous   moi^ 
danting. 


«  Anat.  Anz.  Bd«  YUI.,  1S93,  p.  442. 
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(1)  Acid  dyes : —  appbndi 

(a)  Mann's    biacid    mixture    of     methylblne    and    eosin.  onthe 
Methylblne     is     the     triphenylpara-rosanilintrisnlfoacid  vi^J.^^^ 
(Cjj  Hm  Nj  Ss  O9  Naa).  by  Dw.  ' 
1  per  cent,  methylblne  in  distilled  water   ...     35  c.c.  ^^"^ ' 
1  per  cent,  eosin  in  distilled  water 45  c.c. 

Distilled  water  100  c.c. 

Sections  are  left  in  this  mixture  for  five  to  ten  minutes,  washed 
in  water,  dehydrated  and  mounted  in  balsam.  This  constitutes 
what  may  be  termed  the  "  short  method."  Or  they  are  dealt  with 
by  the  "long  method,"  Le,,  are  left  in  the  stain  12-24  hours,  then 
washed  in  distilled  water,  thoroughly  dehydrated,  and  placed  in  a 
vessel  containing  absolute  alcohol  30  c.c.  to  which,  previously, 
five  drops  of  a  1  per  cent,  solution  of  KOH  in  absolute  alcohol 
have  been  added.  When  the  sections  have  turned  a  reddish  tint, 
the  slide  is  washed  with  absolute  alcohol  to  remove  the  alkaline 
alcohol,  then  rinsed  in  distilled  water  till  differentiated.  If  the 
sections  are  not  blue  enough,  a  drop  of  acetic  acid  added  to  the 
water  in  which  they  are  being  rinsed  will  restore  the  colour. 

(b)  Picro-nigrosin,  in  a  watery  solution. 

(c)  Ehrlich's  triacid  mixture. 

(d)  Ehrlich's  acid  haematoxylin. 

(2)  Neutral  dyes  : — 

(a)  Ehrlich-Biondi  mixture. 

(b)  Jenner's  methyleneblue-eosin  precipitate  dissolved  in 
pure  methylic-alcohol  (Merck).  Stain  for  one  hour. 
Rapidly  wash  in  absolute  alcohol  and  clear. 

(c)  Delafield's  haematoxylin  made  with  haematein.  Two 
drops  of  this  solution  in  30  c.c.  of  distilled  water.  Stain 
for  three  to  seven  days. 

(3)  Alkaline  dyes  : — 

Toluidinblue,  thionin,  methyleneblue  (the  polychrome 
metbyleneblue  of  Unna  is  a  mixture  of  methyleneblue 
and  dimethylamin  hydrochlorate  or  methylene  violet  and 
methylene  red). 

Methylviolet  6B  was   used  in   Kromayer's  modification   of 
Weigert's  fibrin  stain  for  the  demonstration  of  the  fibrils 
in  epithelial  cells. 
B.  Adjective  methods  used  were  : — 

(1)  M.  Heidenhain's  iron-alum  haematoxylin. 

(2)  Rawitz'  tannin  and  tartar  emetic,  followed  by  fuchsin, 
safranin,  methylviolet,  gentian-violet  and  smaragd-green. 

(3)  Wasielewski's  mixture  ;  fuchsin  one  part,  potash  alum 
three  parts,  water  100  parts,  followed  by  i  per  cent. 
KjCrjOy  in  70  per  cent,  alcohol. 

Special  bacteriological  methods  used  included  the  following  : — 
Gram's  original  method,  and  its  modifications  according  to 
Nicolle  and  Claudius ;  Lofiier's  methyleneblue  (methyleneblue 
0'5  parts,  absolute  alcohol  30  parts,  and  KOH  (1 :  10,000  of  water) 
100  i^rts)  ;  Laffler's  formula,  but  with  1  :  1,000  of  KOH,  /.f., 
containing  ten  times  the  ordinary  amount  of  alkali.  Further, 
carbol -thionin  and  carbol  methyleneblue  were  employed,  also 
satnrated  solntions  of  toluindinblue,  thionin  and  methyleneblue 
in  5  per  cent,  formaldehyde  solution  (calculated  from  formol, 
which  is  supposed  to  contain  40  per  cent,  formaldehyde,  and 
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spreading,  then  we  find,  probably  because  of  the  direction  of  the  appent>i 
lymph  flow,  that  one  side  of  the  skin  undergoes  its  characteristic  onthe^^ 
changes  more  rapidly  and  to  a  greater  extent  than  tlie  other.  Histology 

During  the  first  4S  hoars  the  hypodermis  is  apparently  normal,  byDre!*  ' 
but    in    the    course    of    the    third    daj     (Fig.    5,    Plate- XXL,  £^p«^™*° 
representing  changes  after  72  hours)  it  begins  to  swell  undorneata 
the  inoculated  area.    On  the  fourth  and  fifth  days  the  oedema  loses 
its    local    character,    and    is    for    this   reason    less    evident    in 
Figs.  6  and  7,  Plates  XXL  and  XXIL 

Whatever  the  nature  of  the  virus  may  be,  it  does  not  give 
rise  to  much  leucocyte  infiltration  during  the  first  two  days. 
Comparing  Figs.  Ji  and  4,  Plate  XX.  (48  hours),  with  Fig.  5, 
Plate  XXL  (72  hours),  there  will  be  noted  in  th^j  hitter  considerable 
leucocyte  infiltration  in  the  dermal  layer,  which  during  the 
fourth  (Fig.  G,  Plate  XXL)  and  fifth  days  (Fiir.  7,  Plate  XXIL) 
becomes  very  marked,  and  on  the  sixth  day  (Fig.  <S,  Plate  XXIL) 
results  in  the  dermis  having  swollen  to  such  an  extent  as  to  bulge 
into  the  hypoderm,  and  now  the  latter  also  becomes  invaded,  the 
thick  collagenous  bundles  composing  it  being  pressed  apart. 

The  umbilicated  appearance  during  the  fourth  and  fifth  days 
(Figs,  i)  and  7,  Plates  XXI.  and  XXIL)  ai)pears,  as  Unna  has 
suggested,  to  be  mostly  due  to  the  original  injury  caused  by  the 
process  of  vaccination. 

During  the  sixth  day  (Fig.  S,  Plate  XXIL)  both  the  epidermis 
and  the  dermis  are  seen  to  undergo  considerable  necrotic  changes. 
The  size  of  the  affected  area  can  be  ascertained  without  any 
difficulty,  as  all  the  photographs  (Figs.  1-8,  Plates  XX.-XXII.) 
are  taken  to  the  same  scale,  viz.,  15  diameters,  and  they  are 
therefore  directly  comparable. 

Jfinufr  Struct  fire  of  the  Kpi(hrmh, 

To  understand  the  changes  which  the  epithelium  undergoes  as 
the  result  of  inoculation  with  the  virus  of  cowpox,  it  is  necessary 
to  first  refer  to  the  normal  appearances. 

In  preparations  fixed  in  alcohol  and  stained  by  Kromayer's 
method,  or  fixed  in  picro-corrosive  solution  and  stained  by 
Wasielewski's  method,  Ehrlich's  tri-acid,  or  Jenner's  fluid,  the 
stratum  C(»rneuni  forms  one-fifth  of  the  total  thickness  of  tlie 
epidermis,  the  stratum  granulosum  being  represented  by  only  one 
layer  of  cells,  which  latter  are  so  few  in  number  as  not  to  be  usually 
in  contact  with  one  another.  The  rete  Malpighii  is  from  three  to 
four  cells  deep  {ykh'  later.  Fig.  i^  Plate  XXIIL).  The  lowermost 
cells  of  this  layer,  />.,  those  in  direct  contact  with  the  dermis,  are 
columnar,  with  long,  finger-like  processes  which  enter  the  basal 
membrane  ^^rklv  later).  What  is  quite  characteristic  of  all  the  cells 
in  this  layer  is  the  presence  of  fibrils  which  in  the  lowest 
columnar  cells  run  vertically  and  at  the  apices  curve  round  into 
the  neighbouring  cells.  The  various  cells  are,  in  this  way,  firmly 
united  to  one  another,  the  weakest  spot  being  the  area  between 
the  adjacent  basal  halves  of  the  columnar  cells  where  the  bridging 
fibrils  are  very  few  in  number. 

On  examining  the  fibrils  lying  between  neighbouring  cells 
(i.^.,  the  so-called  "prickles  ")  each  is  seen  to  have  on  its  centre  a 
minute  granule,  which  was  first  noticed  by  Reinke.  The  inter- 
flbrillar  miitter  in  the  intercellular  region  is  formed  by  lymph 
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derived  from  the  dermis  ;  while  the  iuterfibrillar  substance  in  the 
cell  is  a  viscous  cytoplasm,  which  in  the  rete  Malpighii  is  fairly 
abundant,  in  the  stratum  grannlosum  undergoes  a  transformation 
into  the  iDasophil  granules,  and  in  the  stratum  comeum  for  the 
greater '  pait,  along  with  the  fibrils,  gives  an  eosinophiloas 
reaction.  That  there  exists  a  basophil  substance  seems  to  be 
demonstrated  by  specimens  stained  for  one  hour  in  Jenner's 
fluid,  then  rapidly  washed  in  absolute  alcohol  and  cleared  in 
xylol,  as  by  this  method  the  stratum  comeum  is  stained  pale 
blue. 

The  nuclei  in  the  rete  Malpighii,  when  stained  by  either  the 
short  or  the  long  methylblue-eosin  method,  stain  a  bright  blue 
(80  per  cent.)  or  brilliant  red  (20  per  cent.).  The  blue  nuclei 
usually  show  feebly  developed  nucleolar  material. 

Perinuclear  spaces  are  very  rare  in  normal  skin. 

Changes  in  the  Ejjt'dermis  dtie  to  Vdccinatimi. 

In  all  the  pieces  of  vaccinated  skin  examined,  the  epidermis 
was  for  the  most  part  completely  divided  along  the  whole  track  of 
inoculation.  In  any  case  the  vaccine  matter  is  brought  directly 
into  contact  with  both  epidermis  and  dermis. 

It  is  customary  to  distinguish  in  vaccinia  three  distinct  histolo- 
gical appearances  in  the  epidermis,  viz.,  (1)  Weigert's  primary 
coagulation  necrosis,  due  to  the  great  virulence  of  the  poison  at 
the  seat  of  lesion  ;  (2)  Unna's  reticulating  fibrinoid  change, 
affecting  chiefly  the  upper  layers  of  the  epidermis  ;  (3)  Unna's 
"ballooning  colliquation,"  which  is  most  evident  in  the  lower 
strata  of  the  rete  malpighii. 

1.  21ip  j^rintary  coagulation  nrcrosis  one  would  naturally 
expect  to  find  clone  to  the  seat  of  infection  ;  in  the  region  where, 
during  the  early  stages  of  infection,  because  of  the  temporaiy 
resistance  ofTered  by  the  healthy  cells,  and  because  of 
the  want  of  circulation,  the  poison  must  accumulate.  When  the 
cells,  therefore,  once  commence  to  full  victims  to  the  irritant,  they 
quickly  succumb.  This  condition  is  best  seen  at  the  end  of  the 
second  and  comnioncement  of  the  third  dav,  close  to  the  line  of 
inoculation,  but  only  one  or  two  cells  in  each  section  are  to  be 
found  which  can  be  said  to  have  degenerated  without  having 
passed  through  the  typical  changes  immediately  to  be  described. 

It  may  be  doubted,  however,  whether  the  explanation  suggested 
is  the  whole  explanation  ;  for  it  is  quite  possible  that  the  cells 
which  have  succumbed  have  done  so  in  consequence  of  direct 
mechanical  irritation,  the  result  of  the  process  of  vaccination. 
The  cells  referred  to  do  not  show  the  typical  fibrillar  arrange- 
ment, but  are  smaller  than  normal,  the  cytoplasm  is  granular, 
amphophil,  either  collected  centrally  round  the  nucleus  or 
occupying  with  the  latter  an  excentric  position,  the  remainder 
of  the  cell  being  emi)ty  and  not  traversed  by  fibrin  threads. 

2.  The  rrticHlating  fihriiuHd  change,  according  to  Unna,  takes 
place  thus  : — Near  the  nucleus,  or  near  the  periphery  of  the  cell, 
small  vacuoles  filled  with  fluid  appear.  These,  becoming  conflu? 
ent,  form  a  net  which  joins  the  nucleus  to  the  cell  wall.  This 
net  then  undergoes  a  fibrinoid  change,  and  h:is  precipitated  on  it 
fibrin-granules  from  the  intra-cellular  fluid,  which  granules 
Renant  supposed  to  be  micrococci.    The  long  preservation  of  tho 
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nnclens  and  the  cell  wall  with  its  prickles  is  stated  by  him  to  be    appende 
characteristic  of  this  change.  On  the 

3.  The  "  ballooning  coUiqtiathn  "  of  epidermal  cells,  according   Vacciaia ; 
to  Unna,  is  characterised  (1)  by  the  cytoplasm,  as  a  whole,  under-  co^mim  i 
going  degenerative  changes,  there   being    thus   no  demarcation   Mann. 
into  a  peripheral  and  central  zone  ;  (2)  by  the  loss  of  tlie  prickles 
and  rounding  off  of  the  cells  in  the  rete  Mali)ighii ;  (3)  by  the 
amitotic  division    of  the  cell-nucleus  giving  rise  to   numerous 
nuclei ;  (4)  by  an  increased  plasticity  of  the  cell  which,  adapting 
itself  to  its  surroundings,  will  assume  a  globular,  flattened,  or 
pointed  shape  ;  (5)  by  an  ultimate  fibrinoid  change  affecting  both 
the  cytoplasm,  or  its  remains,  and  the  nuclei.   In  vaccinia  complete 
degeneration  usually  results,  while  in  varicella  regeneration  of 
these  cells  is  possible. 

Examination  of  the  specimens  shows  that  the  earliest  change  is 
an  increase  in  the  diameter  of  the  intercellular  channels  {vide 
Fig.  9,  Plate  XXIII.),  but  how  this  is  brought  about  is  doubtful. 
We  certainly  find  evidence  of  cedema  in  the  subjacent  dermis,  and 
might  therefore  suppose  that  the  intercellular  spaces  become  dis- 
tended with  lymph,  which,  being  unable  to  escape  on  the  surface, 
forces  the  cells  apart,  and  thus  renders  the  "  prickles  "  much  more 
evident.  On  the  other  hand  a  possible  power  of  contraction 
inherent  in  the  cells,  and  called  forth  by  the  action  of  the 
virus,  must  be  taken  into  account.  That  during  later  stages 
this  tendency  does  show  itself  will  become  evident.  On  study- 
ing Fig.  9,  Plate  XXIII.,  it  will  be  noticed  that  the  prickles 
are  in  reality  the  intercellular  portions  of  fibrils  coursing  from 
cell  to  cell  and  uniting  them  to  one  another.  Unna  in  his  text- 
book has  paid  no  attention  to  Ranvier's  discovery  of  these  fibrils, 
and  speaks  of  the  "  homogeneous  protoplasm  of  the  younger 
cells,"  when  describing  the  ballooning  colliquation  of  varicella. 
In  addition  to  these  fibrils  there  is  found  in  normal  cells  the  inter- 
fibrillar  cytoplasm  which  has  a  mesh-like  arrangement,  as  is  seen 
in  Fig.  12a,  Plate  XXIV.  In  describing  the  epidermal  changes,  it 
is  necessary  to  consider  separately  the  fibrillar  and  the  non-fibrillar 
elements,  and  also  to  realise  that  the  latter  can  retract  from  the 
nucleus,  although  under  normal  conditions  they  are  in  contact 
with  it.  By  the  retraction  of  the  non-fibrillar  elements  a  peri- 
nuclear space  is  formed. 

In  tracing  the  changes  which  the  cells  in  the  upper  layers  of  the 
rete  Malpighii  undergo  under  normal  conditions,  and  those  which 
they  show  under  the  action  of  the  virus,  a  sharp  distinction  must 
be  drawn  between  bodies  formed  inside  the  perinuclear  space  and 
those  found  outside  it  in  the  cytoplasm.  In  Fig.  9,  Plate  XXIII., 
the  cytoplasm  of  the  cells.  No.  1,  is  shown  in  direct  contact  with  the 
nucleus,  while  in  No.  2  a  perinuclear  space  has  been  formed.  This 
latter  appearance  is  normally  found  in  the  upper  layer  of  the  skin, 
and  becomes  especially  well  marked  in  those  changes  which  accom- 
pany the  formation  of  nails  and  hoofs,  but  although  I  have  looked 
through  the  large  collection  of  epidermal  sections  kindly  lent  me 
by  Prof.  Arthur  Thomson,  I  failed  to  fiud  any  structures  lying 
^thin  the  perinuclear  sac.  In  the  cell.  No.  4,  Fig.  9,  a  pointed 
body  lies  against  the  periphery  of  the  nucleus,  apparently  not 
within  a  space,  and  in  the  cytoplasm  is  found  an  oval  body  look- 
ing like  a  diminutive  nucleus.    The  significance  of  these  bodies 
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pKNDix  c.    is  not  known,  bat  that  element  lying  close  to  the  nncleus  may  be 
a  very  early  stage  of  Guarnieri's  supposed  parasite. 

The  various  piipers  dealing  with  epithelial  changes  said  to  be 
due  to  the  action  of  parasites  may  thus  be  summarised  : — 

In  1886-7,  Van  der  Loeff,  in  three  papers,  described  in  vaccine 
lymph  and  in  variola  vera,  "  proteid  "  (protozoa)  or  amgeba-like 
bodies. 

L.  Pfeiffer,  1887-91,  arrives  at  the  conclusion  that  the  contagium 
is  a  p;irasite  belonging  to  the  class  of  sporozoa  (Leuckart),  and  calls 
it  ^fo^ftH'y,^th  e/fithelhfh'A,  There  cannot  be  any  doubt,  if  one 
takes  into  consideration  the  figures  accompanying  the  above 
p.i(>ers,  that  both  authors  mistook  epithelial  cells  for  sporozoa, 
viz.,  those  cells  which  Dnna  describes  as  having  undergone  a 
IxUlooning  col  liquation.  This  explanation  of  Unna's  is  fully  con- 
finneil  by  the  results  of  the  present  research. 

Entirely  different  structures  were  subsequently  described  in 
1892  by  Guamieri  as  parasites.      During  the  prepustular  stages 
small  granules  the  size  of  cocci  are  seen  at  the  periphery  of  the 
lesion  while  more  centrally  they  may  reach  in  size  one-half  the 
diameter  of  cell  nuclei.     Usually  they  are  placed  at  a  certain 
distance  from  the  nucleus  but  when  lying  close  to  it  they  are  in 
most  cases  inv;\ginated  by  it,  owing  to  their  plastic  con»lition.   On 
very  rari»  occ;\sions  they  may  indent  the  nucleus.     These  later 
stUijes  are  supposed  to  represent  a  rhizopod,  capable  of  amoeboid 
movement,  with  an  evident   nucleus  and   capable   of    dividing 
*•  without  any  doubt  "  by  fission  and  probably  also  by  endogenous  • 
irymnosiH>re    formation.       Guamieri    applied    to    his    supposed 
^Kirasite   the    name   of    Ctffnri/ctes  rarnntv  or   vnnoUv  for  the 
reason  tlK\t  it  hollows  out  the  cytoplasm  of  the  epidermal  cells. 

Fern>ni  and  Massiiri  in  189.'^  reinvestigated  the  subject  in 
GnissiV  laboratory,  and  all  three  agreed  that  appearances  as  des- 
oribiMl  by  (luarnieri  could  l)e  obtained  by  the  application  of  such 
substances  as  croton  oil,  osmic  acid,  iodine,  or  Indian  ink,  and 
thert^fon*  held  that  Guarnieri's  bodies  were  partly  nuclear 
deri\iuivos  and  partly  leucocvtes. 

Guarniori  repeated  the  experiments  of  the  two  authors  just  men- 
tioned with  nej^aiive  results  (^1894)  and  was  confirmeil  in  this  by 
1..  Pfv  itTer.  who  states  that  no  purely  chemical  reagents  wiil 
pn^dui't^  such  tniiform  results  as  vaccine,  leaving  the  nuclei  at 
first  unatVootod.  He  then  states  that  Guarnieri's  bixlies  are  younj» 
or  oarly  stajjes  of  the  Invfies  pn-viously  (1887,  .^f^  above)  described 
by  him  nn  Kr  the  name  of  Monf»t^f^stis  epithelial  is. 

Monti  ( 1S9P  described  bodies  similar  to  those  of  Guarnieri  in 
the  rtMe  Malpiirhii,  but  classes  them  under  the  group  of  Lobosi 
rather  than  true  Proto/oa.  Aceorvling  to  this  observer  the  elements 
nie;isure  *J-o/*  in  diameter. 

Piana  and  Galli-Velerio  (1894)  and  J.  Jackson  Clarke  (1893-95) 
all  accept  Guarnieri's  view  as  did  also  Ruffer  and  Plimmer  in 
1891  at  the  International  Meiiical  Congress  in  Rome,  with  this 
restriction,  that  they  were  not  convinceil  of  distinct  spore- 
format  itni. 

In  1895  Sicberer  confirmed  Guamieri  and  L.  Pfeiffer,  and 
E.  Pfeiffer  confirmed  .1.  Clarke's  statement  as  to  the  peripheral 
pnvesses  of  his  coccidia,  which  were  stateil  by  him  to  penetrate 
into  the  clear  zone  surrounding  them,  and  even  "to  pass  through  it« 
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He  does    not   agree  with    the    conclnsions    of   Guamieri    and    appendix  o. 
L.   Pfeiflfer,  nor  do  his  researches  with  glycerine,  croton    oil,  onthe 
osmic  acid,  or  silver  nitrate,  confirm  Ferroni  and  Massari.  ^JSS^  ^ 

The  three  most  recent  papers  on  this  subject  are  by  Jackson  byDw. 
Clarke  (1895),  Wasielewski  (1897)  and  H^ckel  (1898).  Clark  SSi^^"^ 
states  that  the  variola  parasites  "  find  their  most  complete  homology 
in  those  found  in  cancer  and  sarcoma."  He  distinguishes  (a) 
hyaline  globules  2-4  /x,  (b)  spherical  bodies  5-7  /x,  with  a  hyaline 
nucleus,  finely  granular  protoplasm  and  one  or  more  highly 
refractile  granules,  (c)  ellipsoid  bodies  7*5 /x,  with  two  small 
nuclei,  (d)  amoeboid  bodies  7*5  /a  in  their  largest  diameter,  but 
with  no  distinct  nucleus,  (e)  spheres  about  8  /x,  with  pseudopodia, 
which  can  be  fixed  by  a  temperature  of  20°C,  and  containing  one 
or  more  large  hyaline  nuclei,  (f )  ovoid  bodies  3-5  /i  enclosed  in  a 
capsule  possessing  a  fine  opening  at  the  pointed  end.  a,  b,  and 
c,  usually  occur  free,  occasionally  in  lymph  cells  or  in  the  deep 
cells  of  the  rete  malpighii,  d-bodies  are  always  free,  while 
*'  e "  are  partly  free  and  partly  found  between  epidermal  cells ; 
f  elements  are  found  most  frequently  in  the  middle  layers  of  the 
epidermis.  His  Fig.  7  shows  an  enormous  "parasite"  nearly 
filling  the  whole  of  the  epithelial  cell,  with  peripheral  granules, 
and  a  central  fragmented  nucleus,  and  his  Fig.  12  free  globular 
**  parasites  "  with  peripheral  granules. 

Wasielewski,  a  pupil  of  L.  Pfeiffer,  worked  on  the  rabbit's 
cornea,  fixed  preferably  in  picro-corrosive  solution,  stained  in 
alum-fuchsin,  and  differentiated  by  bichromate-alcohol.  He  also 
is  an  upholder  of  the  protozoan  theory  and  figures  the  smallest 
granular  "  parasite  "  at  the  periphery  of  the  lesion  and  the  largest 
ones  near  the  point  of  inoculation.  He  especially  points  out  that 
the  bodies  in  question  always  lie  in  the  perinuclear  space.  The 
nucleus  at  first  spherical,  may  Ix^come  indented  by  1-3  bodies, 
which  may  either  by  a  degenerative  change  give  rise  to  ringlike 
structures  encircling  the  apparently  normal  nucleus,  or  they  may 
multiply  and  form  spherical  bodies  with  red  granules  at  their 
periphery  which  lie  in  a  concavity  of  the  nucleus. 

The  most  thorough  and  apparently  unbiassed  work  which  has 
been  undertaken  on  this  subject  is  that  of   Armand    H&ckel. 

According  to  this  observer  the  results  obtained  by  inoculating 
the  cornea  of  rabbits,  show  that  Guamieri's  "  parasites  "  give  the 
following  micro-chemical  reactions  : — 

1.  Distilled  water  has  no  action. 

2.  Potassium  iodide  stains  them  in  the  same  manner  as  other 
cell  constituents. 

3.  With  saturated  NaCl,  the  bodies  and  nuclei  disappear. 

4.  Very  dilute  KOH  causes  both  nuclei  and  bodies  to  disappear, 
and  subsequent  application  of  acetic  acid  does  not  restore  them. 

5.  A  one  per  cent,  sodium  carbonate  solution  destroys  all  detail 
in  the  cells,  the  nucleoli  are  no  longer  visible,  and  the  bodies  with 
their  envelopes  disappear.  Subsequent  treatment  with  acetic  acid 
leads  to  the  reappearance  of  the  nuclei  and  bodies. 

6.  Five  percent,  acetic  acid  renders  the  previously  invisible 
small  spherical  bodies  very  evident,  while  the  granules  and  droplets 
round  the  larger  bodies  disappear. 
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7.  Flemming's  solution  renders  the  small  bodies  and  the  nnclear 
chromatin  very  distinct,  while  the  protoplasmic  granules  round 
the  larger  cells  disappear.    The  bodies  are  surrounded  by  a  cleft. 

8.  One-half  per  cent.  Na  CI  saturated  with  Hg  CI,  shows  spaces 
round  the  bodies  and  nuclei  in  a  few  cells  only.  The  same 
solution  with  the  addition  of  acetic  acid  renders  the  bodies  much 
more  distinct  and  many  pericorpuscular  and  perinuclear  spaces 
become  visible. 

9.  One  per  cent,  osmic  acid  occasionally  shows  nucleoli  in  the 
epithelial  cells,  whether  the  bodies  are  present  or  not. 

10.  None  of  the  reagents  mentioned  above  will  cause  contrac- 
tion in  those  bodies  which  have  an  amceboid  shape. 

11.^  With  Biondi  stain,  Guamieri's  bodies  stetin  blue  and  the 
leucocyte  nuclei  green,  while  with  iodine- green-fuchsin  mixture, 
the  former  stain  red  while  the  latter  stain  blue,  as  do  the  nuclei 
of  epithelial  cells. 

H^kel  divides  the  appearances  met  with  in  vaccinated  areas 
into  several  groups  : — 

A.  Homogeneous  bodies  varying  in  size  from  those  which  are 
just  visible,  to  others  having  a  diameter  of  3/x.  They  are  usually 
found  in  the  perinuclear  cleft  but  occasionally  lie  in  the 
cellplasm,  and,  if  there,  they  are  usually  surrounded  by  a  clear 
zone.  The  older  the  cell  and  the  more  cramped  in  position,  the 
deeper  the  nuclear  pocket  in  which  the  bodies  lie. 

B.  Elements  similar  in  position  to  those  already  described 
showing  a  distinct  differentiation  into  a  central  blue  and  a 
peripheral  red  zone,  the  line  of  demarcation  between  the  two 
being  more  or  loss  sharp.  The  erythrophil  external  portion  may 
undergo  a  granular  or  thn^adlike  clegeneration. 

C.  Similar  to  B,  but  the  erythrophil  granules  are  usually  very 
regularly  arranged  and  reach  occasionally  the  size  of  granules  A. 
These  forms  resemble  the  *'  daisies  "  of  Guarnieri. 

1).  Spheroidal  bodies  surrounded  by  a  broad  clear  zone,  with 
threads  extending  through  the  latter  into  the  cytoplasm  (Clarke's 
and  E.  Pfeiffer's  peripheral  processes  of  coccidia).  Fine  red 
gi-anules  may  be  seen  along  the  course  of  the  fibrils,  especially  in 
cells  lying  towards  the  centre  of  the  lesion. 

E.  Demilunes,  spindles,  &c.,  which  appear  later  than  the 
si)heroidal  forms,  and  always  lie  close  to  the  nucleus. 

F.  Triangular  or  i)yramidal  forms  which  are  very  rare. 

G.  Lobular  forms  looking  like  blue  amoebae  with  red  granules. 

All  the  forms  above  mentioned  are  derived  from  the  bodies 
first  described  under  '*A".  The  original  small  cyanophil  body 
by  imbibition  of  fluid  begins  to  swell,  and  simultaneously  the 
blue  colour  becomes  violet.  In  addition  to  this,  infiltration 
changes  occur,  affecting  the  periphery  of  the  mass,  and  leading  to 
the  formation  of  erythrophil  granules.  Inasmuch  as  many 
granules  protrude  from  the  margin,  the  latter  appears  corroded. 
Instead  of  only  the  periphery  being  affected  by  the  imbibition 
one  finds  occasionally  the  vaccine  body  has  undergone  this  hyaline 
change  in  toto.  What  is  significant  is  that  while  the  body  shows 
the  signs  of  hyaline  degeneration,  neither  the  cytoplasm  nor  the 
nucleus  appear  to  suffer  directly  by  these  changes.      Apart  from 
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the  hyaline  degeneration  one  may  find  a  vacuolation  of  the  raccine    appbndi 
corpuscles  which  leads  to  the  formation  of,  at  first,  coarse,  then  on  the 
fine  trabecnlae  and  ultimately  fine  granules.    The  early  stages  in  v^j!jni? 
this  transformation  induced  Guarnieri  to  speak  of  filamentous  bybrs.  * 
forms  of  protozoa.  mX"*°  ' 

In  addition  to  degenerative  changes  in  the  vaccine  bodies,  cells 
as  a  whole  may  undergo  chromatoplasmolysis  and  form  spheroidal 
bodies  which  Clarke  mistook  for  the  formation  of  sporogoniee  (with 
and  without  chromatin)  and  spores. 

H^kel  therefore  considers  Guarnieri's  bodies  not  to  be 
parasites,  but  to  result  from  a  peculiar  transformation  of  a 
portion  of  the  cellplasm  due  to  the  specific  stimulus  of  the 
vaccine  virus. 

Three  other  suggestions  which  have  been  made  are  these  : 
Babes  (1894  International  Medical  Congress,  Rome)  referred  to  a 
possible  nucleolar  origin ;  Leoni  (ibid)  supposed  Guarnieri's 
bodies  to  represent  necrotic  parts  of  the  nucleus ;  and  Salmon, 
working  in  Metschnikoff's  laboratory,  holds  that  they  represent 
the  hyperchromatic  residue  of  nuclein  derived  from  the  nucleus 
of  leucocytes. 

Examination  of  our  own  specimens  shows  that  after  the 
preliminary  dilatation  of  the  intercellular  lymph  channels 
(Fig.  9,  Plate  XXIII.)  the  vaccine  virus  produces  definite 
changes  in  the  different  layers  of  the  epidermis,  which  will 
be  described  from  below  upwards.  The  general  effect  after 
48-60  hours  is  seen  in  Fig.  20,  Plate  XXVII.  Those  cells 
which  lie  in  direct  contact  with  the  dermis  and  belong  to 
either  the  skin  proper  or  to  the  root-sheaths  of  the  hairs,  are 
affected  later  than  those  lying  in  the  middle  layers  of  the  rete 
Malpighii.  This  difference  is  due  probably  to  the  lowermost 
cells  being  more  vigorous,  as  they  contain  a  greater  quantity  of 
nonfibrillar  cytoplasm,  and  also  to  the  fact  that  pressure  being 
exerted  on  them  from  all  sides,  will  tend  to  prevent  their  increase 
in  size.  Already  at  an  early  period,  e.g.,  48  hours  after  vaccina- 
tion in  animals  which  have  reacted  well,  the  basal  cells  have 
increased  from  13-15/1  in  length  to  30-35/*;  their  nuclei  showing 
a  corresponding  increase  from  lO/i  to  13 '5/1.^  The  subsequent 
changes  are  not  the  same  for  all  cells,  for  a  certain  number  cease 
to  react  further  and  soon  become  atrophic  owing  to  the  pressure 
exerted  on  them  by  their  neighbours.  The  remaining  cells  cither 
undergo  a  reticular  change  which  will  be  described  later  in 
connexion  with  the  middle  layer  of  cells  or  they  give  rise  to  what 
TJnna  has  termed  "  balloons."  The  latter  are  formed  {vide  Fig.  14, 
Plate  XXV.,  representing  a  section  72  hours  after  vaccination)  by 
the  epidermis  first  breaking  up  into  a  number  of  strandfe  of  epi- 
thelial cells,  which  appear  as  pillars  surrounded  by  lymph,  many  of 
which,  later  on,  because  of  a  still  greater  accumulation  of  lymph,  are 
torn  across.  There  are  thus  formed  btillce^  separating  a  superficial 
set  of  epidermal  cells,  from  a  deep  set,  the  latter  being  still  in  contact 
with  the  dermis.  Owing  to  this  strain  on  the  epidermal  cells  the 
intercellular  bridges  are  torn  across,  and  cells  are  liberated  in 
groups  of  from  one  to  ten.  Amongst  the  larger  groups  there  are 
some  cells  which  are  more  vigorous  and  which  for  a  time  appear 
to  thrive,  while  others  are  undergoing  atrophic  and  reticular 
alterations. 
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The  epithelial  cells  in  addition  to  being  affected  as  a  whole, 
show  also  characteristic  changes  in  their  interior.  At  the  early 
period,  when  the  epidermal  cells  have  commenced  to  increase  in 
size,  one  or  two  small  bodies  appear  at  the  poles  of  the  cell 
(Fig.  12  k,  Plate  XXIV.).  This  occurrence  bears  out  HackeFs  obser- 
vation on  the  cornea.  The  perinuclear  space  is  not  well  marked,  but 
there  cannot  be  any  doubt  of  the  fact  that  these  small  bodies  lie 
close  to  the  nucleus  within  a  clear  space.  Although  hundreds  of 
serial  sections  have  been  examined  with  the  hope  of  tracing  the 
origin  of  the  granules,  this  has  not  been  satisfactorily  accomplished. 
When  they  first  appear  they  measure  about  0*5  /a  in  diameter,  but 
soon  they  rapidly  increase  in  size  to  2/i  (Fig.  12 1,  Plate  XXIV.) ; 
if  there  are  two  bodies  present,  the  larger  oue  is  always  found  on 
the  side  nearest  the  surface.*  The  structure  in  question  is  one  of 
the  early  stages  of  Ouamieri's  supposed  parasite. 

The  lowermost  epidermal  cells  have  a  marked  tendency  towards 
nuclear  proliferation,  which  expresses  itself  in  one  of  the  fol- 
lowing three  types : — 

A.  If  the  cell  has  become  a  "  balloon,^'  i.e.y  if  it  is  isolated,  it 
may  continue  to  grow  till  it  reaches  five  times  the  normal  diameter 
(Fig.  11,  Plate  XXIII.),  the  measurements  for  the  cell  No.  1 
being  43/a  x  75/a.  What  is  characteristic  of  these  cells  is  the 
feeble  development  of  a  perinuclear  space,  and  the  power  of 
occasionally  breaking  up  into  a  number  of  daughter  cells 
(vide  Fig.  13,  Plate  XXIV.J  corresponding  to  the  number  of 
nuclei.  This  phenomenon  nas  several  analogues  both  in  the 
vegetable  and  animal  world. 

The  usual  fate  of  these  big  cells  is  a  reticular  transformation, 
commencing  round  the  nucleus  and  then  spreading  outwards. 
Fig.  11  represents  the  same  cell  stained  by  three  different  methods. 
The  section  in  which  it  was  first  noticed  was  originally  stained 
by  Loffler's  method  for  twelve  hours,  differentiated  in  alcohol, 
and  mounted  in  balsam.  This  stain  brought  out  the  nuclei,  and 
a  number  of  basophil  granules  scattered  throughout  the  cyto- 
plasm. A  reticular  appearance  could  be  seen  on  using  a  very 
small  aperture  of  the  diaphragm,  but  to  make  sure  whether  all 
the  "  prickles "  had  disappeared,  the  section  was  restrained  in 
acid  fuchsin  and  glacial  acetic  acid,  and  differentiated  in  bichro- 
mate alcohol,  by  which  method  the  reticulum  was  revealed  and  a 
faintly  stained  granular  appearance.  To  bring  out  the  latter  more 
fully,  the  section  was  treated  by  Moller's  method  for  staining 
spores.  The  appearances  which  were  seen  by  each  of  these 
methods  were  carefully  recorded  by  the  camera  lucida,  and  ulti- 
mately combined  into  one  picture.  In  the  same  Fig.  11  will  be 
seen  an  epithelial  cell  which  atrophied  from  the  first,  with  a  long 
collapsed  nucleus  (No.  2),  and  further,  a  binucleated  cell  (No.  3) 
with  very  regular  reticulate  transformation.  The  coarse  fibrils 
extending  upwards  from  the  basal  membrane  and  fixing  the  cell 
m  situ  are  fibrin  threads. 

Belonging  also  to  this  type  A,  one  finds,  during  the  later  stages  of 
vaccination  (120-144  hours),  the  appearances  figured  on  Plate  XXI V. 
(Figs.  12,  o,  q,  and  lower  part  of  p,  (p^)).    It  is  by  no  means  certain 


*  Fig.  ]2 1  is  print<ed  upside  down. 
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as  to  what  may  be  the  correct  interpretation  of  what  is  to  be  seen,  appxmdi 
but  the  following  views  may  be  saggested  : — We  are  either  dealing  on  the 
with  leucocytes,  which  having  entered  the  giant  cells,  are  rendered  vi^SP 
inert  by  them  through  the  deposit  of  a  capsule,  or  the  leucocyte,  to  byDn. 
protect  itself,  becomes  surrounded  by  an  envelope.  This  leucocyte  SS5S"*° " 
hypothesis,  however,  does  not  seem  so  probable  as  the  following 
theory  : — As  already  pointed  out  above,  the  formation  of  daughter 
cells  undoubtedly  does  occur,  and  the  question  arises,  is  it  pos- 
sible for  that  nucleus,  which  is  the  most  vigorous,  to  surround 
itself  by  a  capsule  and  thus  to  endeavour  to  safeguard  itself. 
Appearances,  such  as  are  represented  by  these  figures  would  seem 
to  support  the  latter  hypothesis,  for  we  see  an  apparently  normal 
nucleus  surrounded  by  granular  protoplasm,  which  communicates 
with  the  exterior  by  a  definite  narrow  channel,  while  the  greater 
part  of  the  cell  is  surrounded  by  a  thick  capsule,  showing  a  dis- 
tinctly radial  arrangement.  In  studying  epithelial  changes  we 
should,  as  far  as  possible,  endeavour  to  give  a  physiological  ex- 
planation of  the  appearances  met  with,  and  not  draw  hasty  con- 
clusions as  to  their  representing  sporozoa.  J.  Clarke  rightly 
points  out  that  many  cells  appear  similar  to  those  found  in 
cancer,  but  surely  this  is  the  best  reason  for  not  pinning 
one's  faith  to  a  parasite  theory.  On  rare  occasions  I  have 
succeeded  in  demonstrating,  to  my  own  satisfaction  at  any  rate, 
that  the  capsule  surrounding  the  cells  gives  the  keratin  reaction, 
and  in  one  case  the  typical  reaction  of  the  granules  met  with  in 
the  stratum  granulosum  was  present.  We  have,  therefore,  some 
grounds  for  the  view  that  one  or  more  of  the  daughter  cells 
derived  from  a  giant  cell  will  subsequently  pass  through  the  same 
set  of  changes,  which,  under  normal  conditions,  an  epidermal  cell 
undergoes  in  the  course  of  its  existence. 

To  refer  once  more  to  the  giant  cell  in  Fig.  11,  Plate  XXIII. : — 
On  the  right  side  of  the  perinuclear  space  will  be  seen  a  dark 
mass  which  represents  the  remains  of  a  Guamieri's  body.  The 
changes  which  this  element  undergoes  will  be  detailed  fully 
later  on. 

The  ultimate  fate  of  the  cells  belonging  to  the  type  A  is  shortly 
this  : — The  vacuolation  and  consequent  reticulation  commencing 
around  the  nucleus,  spreads  towards  the  periphery,  the  cytoplasm 
lying  inside  the  vacuoles  becomes  gradually  diminished,  the  cell 
loses  its  definite  outline,  leucocytes  enter  the  body  of  the  cell, 
and  the  nuclei  derived  from  the  original  epidermal  nucleus 
shrivel  and  lose  their  affinity  for  basic  dyes,  they  become  eosino- 
philous,  and  eventually  give  the  same  staining  reactions  as  the 
reticulated  cytoplasm.  Unna  callg^he  change  a  fibrinoid  one,  but 
the  trabeculse  which  are  left  never  stain  as  deeply  as  true  fibrin,  ^ 

and  it  is  doubtful  as  to  whether  fibrin  granules  are  really  de- 
posited on  the  surface  of  the  cell  network.  Photographic  views 
of  these  giant  cells  will  be  seen  in  Fig.  14,  Plate  XXV.,  and 
Kg.  16,  Plate  XXVI. 

B.  The  second  type  of  giant  cells  is  characterieed  by  the  cell 
body  undergoing  condensation,  due  to  the  absorption  of  its  fluid 
Contents.  This  type  approaches  in  its  staining  reactions  much 
more  closely  to  those  of  true  fibrin.  Here  agaiii  one  or  more  of 
the  nuclei  tend  to  surround  themselves  with  cytoplasm  and  thus 


620 


Appki}dix  c. 

On  the 

HittokvY  of 
Vaooinu; 
by  Dm. 
Oopeman  and 
Mann. . 


form  daughter  cells  within  the  conhnes  of  the  mother  cell.  Fig.  12, 
Plate  X]^iy.,  represents  an  elongated  cell  with  two  atrophied 
nuclei  at  the  apex  (p^),  with  four  nuclei  arranged  in  series  in  the 
middle  (p'}  and  a  daughter  cell  enclosed  in  its  capsule  at  the 
base  (p^).  The  four  central  nuclei  are  stained  a  brilliant  red  by 
Wasielewski's  method,  and  possess  a  strong  resemblance  to 
Russell's  "fuchsin  bodies."  They  represent  a  typical  change 
which  nuclei  in  the  uppermost  layers  of  the  rete  Malpighii  are 
apt  to  undergo  on  the  fifth  and  sixth  day  after  Taccination. 
Instead  of  passing  from  a  vesicular  into  the  usual  contracted 
state,  the  nuclei  become  condensed  into  spherical  masses,  which, 
during  the  early  periods,  enclose  a  distinct  nucleolus,  but 
ultimately  become  homogeneous.  The  lowest  cell  in  Fig.  12p., 
Plate  XXIV.,  has  become  binucleated,  and  shows  a  smaller 
body  towards  the  right,  resembling  in  its  staining  reactions 
Guamieri's  bodies. 

While  the  types  A  and  B  are  formed,  chiefly  during  the  second, 
third,  and  fourth  day,  and  always  mark  the  height  of  the  vaccine 
reaction,  the  next  type  is  formed  amongst  apparently,  as  yet, 
quite  healthy  epithelium,  principally  during  the  fourth  and 
fifth  day. 

C.  The  third  type  of  giant  cell  differs  from  the  two  previous 
ones  in  being  usually  represented  by  a  large  number  of  vesicular 
nuclei  free  in  a  cavity  among  the  surrounding  cells.  This  type 
does  not  as  a  rule  show  any  Guarnieri's  bodies.  What  has  become 
of  the  cell  body  of  the  original  epidermal  cell  it  is  diffcnlt  to  say. 
The  nuclei  seem  to  have  the  power  of  division  after  the  cytoplasm 
has  completel>  disappeared.  Should  the  epithelial  cells  which 
surround  the  giant  cell  undergo  the  typical  change  due  to  the 
vaccine  virus  which  have  been  described  above,  the  nuclei  of 
type  G  are  set  free  and  soon  undergo  degeneration. 

Unna  has  stated  that  the  formation  of  the  many  nuclei  in  the 
epidermal  cells  takes  place  amitotically,  but  while  this  certainly 
seems  to  hold  good  for  the  majority  of  cases,  there  is  no  doubt 
that  true  mitosis  also  occurs. 

It  has  already  been  pointed  out  that  the  epidermal  cells  in  the 
upper  part  of  the  rete  mucosum  react  differently  to  the  \"acciue 
virus  from  the  lowest  cells.  The  account  of  the  changes  to  be 
given  is  based  on  the  examination  of  sections  fixed  in  picro- 
corrosive  solution  and  stained  at  30°C  for  12  hours  in  Loffler's 
blue  containing  KOH  in  the  proportion  of  1 :  1,000.  The  solution 
employed  was  a  fortnight  old  and  contained  therefore  in  addition 
to  methyleneblue  some  methyleneviolet,  due  to  the  decomposition 
of  the  methyleneblue  (Unna)*  Compare  Fig.  12,A-E,  Plate  XXIV., 
seventy-two  hours  after  vaccination.  The  sections  were  dehydra- 
ted with  alcohol  and  mounted  in  xylol  balsam. 

Normal  epithelium  shows  the  nuclei  stained  deep  blue,  while 
the  nonfibrillar  cytoplasm  is  violet.  The  fibrillas  running  through 
the  cell  remain  unstained  for  which  reason  the  individual  cells 
stand  out  very  sharply.  The  cytoplasm  (Fig.  12a,  Plate  XXIV.) 
appears  as  a  distinct  sponge- work,  the  apertures  or  holes  in 
which  serve  for  the  reception  of  the  epithelial  fibrillse.  In 
those  cells  close  to  the  stratum  granulosum  where  a  contraction 
of  the  nucleus  has  taken  place  a  delicate  fibril  seems  to  stretch 
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from  either  of  the  two  poles  of  the  oacleus  and  to  extend  into    appkxdix  ( 
the  cytoplasm.    The  nnclens  at  miJ-foous  set^nL?  to  be  drawn  onth~ 
out   into  a  fine  point  connected   with   ih^rse   fibrils  (Fijr.   12B,  Hbnoiogyof 

Plate  XXIV.)       .  ^  ^       jrssr^ 

The  first  change  doe  to  Taccination  is  an  alteration  in  the  regular  Minn, 
arrangement  of  the  cytoplasmic  network  close  to  the  nacleas,  some 
of  the  meshes  becoming  larger,  and  thus  the  appeanmi^e  of  vacaola- 
tion  is  produced.  During  this  stage  delicate  strands  of  cytoplasm 
still  connect  the  nucleus  with  the  cell  body  proper  i^Fig-  120, 
Plate  XXIV.)  Soon  afterwards,  during  the  stage  of  enlarge- 
ment of  the  cell,  the  violet-coloured  plasm  assumes  the 
appearance  of  a  coarse  mesh  work,  each  comer  of  the  meshes 
being  markedly  thickened  {F\g.  12D^  and  D-,  Plate  XXIV.) 
Still  later  the  delicate  strands  joining  the  thickened  nodal 
points  tear  across  and  thus  give  rise  to  little  globules  and 
rod-like  structures.  At  this  period  the  cells  have  a  certain 
resemblance  to  the  well-known  picture  of  NissFs  granules  in 
nerve  cells  (Fig.  12E,  Plate  XXIV.) 

By  the  staining  method  employed  the  early  stages  in  the 
formation  of  Guarnieri^s  Ixxlies  are  not  readily  studied,  but  the 
later  stages  are  well  seen,  as  is  also  a  peculiarity  regarding 
the  relative  position  of  these  bodies  to  the  site  of  inoculation. 
It  must  be  remembered  that  the  calf  is  vaccinated  by  longitudinal 
incisions  into  the  skin  and  that  our  sections  were  taken  at  right 
angles  to  this  incision.  Guamieri*s  bodies  are  invariably  situated 
in  that  half  of  the  cell  farthest  away  from  the  line  of  incision, 
thus  in  Fig.  14,  Plate  XXV.,  the  cells  all  appear  darker  towards  the 
right  side  of  the  photograph,  the  site  of  inoculation  being  on  the 
left.  On  the  parasitic  theory  this  is  very  ditiicult  to  explain,  but 
what  proves  definitely  that  the  supposed  parasites  are  not  the  cause 
of  the  change  in  the  cells  is  the  fact  that  the  latter  have  undergone 
a  complete  vacuolar  change  in  that  half  which  is  looking  towards 
the  point  of  inoculation,  while  that  portion  which  contains 
Guamieri's  bodies  is  by  far  the  more  normal.  In  Figs.  12  F  -1, 
Plate  XXIV.,  five  cells  are  delineated  which  exhibit  this 
remarkable  change.  One  half  of  each  of  these  cells  has  lost 
all  affinity  for  methylene- violet,  while  the  other  half  stains 
deeply.  Close  to  the  site  of  inoculation  the  whole  cell  is 
unstained,  or  rather  has  a  pale  greenish  tint  resembling  that 
of  the  fibrin  threads.  A  little  farther  out  the  cell  nuclei  are 
still  deeply  coloured  and  in  cells  not  quite  as  much  affected, 
the  degenerative  change  is  spreading  to  that  side  of  the  cell 
farthest  away  from  the  inoculated  area,  and  the  supposed 
parasite  is  found  to  have  undergone  degeneration  before  tlie 
cytoplasm  on  which  it  is  supposed  to  be  feeding  has  completely 
disappeared. 

It  has  been  mentioned  above  that  the  early  stages  in  the 
formation  of  Gtiamieri's  bodies  connot  be  traced  by  this  method, 
but  that  the  later  stages  may  be.  It  is  well,  however,  here 
to  point  out  that  by  the  staining  method  employed,  Guarnieri's 
bodies,  as  described  by  Hackel,  stain  exiictly  in  the  same  way  as 
the  nonfibrillar  cytoplasm. 

If  one  studies  the  early  formation  of  Guarnieri's  bodies  bv 
entirely  different  staining  methods,  such  as  those  of  Wasielewski 


522 


APnCNDIXC. 

On  the 

Hlitologyof 

VftodDttk; 

byDn. 

Oopemaoftnd 


or  ilhrlich,  or  by  means  of  Unna's  polychromemethyleneblne- 
tannin  method,  or  by  Mann's  biacid  mixture,  small  bodies  (fr^-l  rt 
will  be  noticed,  usually  at  one  or  both  poles  of  the  cell,  aome- 
times  indenting  the  nucleus,  but,  as  a  rule,  lying  some  distance 
from  it.  These  gradually  increase  in  size  till  they  reach  S4^  in 
diameter.  The  general  appearance  mav  be  gathered  from  the 
photograph  No.  13  (Plate  XXV).  It  will  be  noticed  that  the  body 
always  lies  in  the  perinuclear  space.  On  two  occasions  appea^ 
ances  wer«  found  suggesting  that  the  body  had  just  left  the 
nucleus,  the  latter  being  distinctly  drawn  out  and  destitute  of 
nucleolar  matter.     (Fig.  12M,  Plate  XXIV.) 

The  CHANGES  IN  THB  EPIDBRHAL  CELLS,  apart  from  those 
affecting  the  cytoplasm  (Fig.  12,  Plate  XXIV.)  are  best  studied 
in  sections  of  tissue  removed  during  the  early  part  of  the 
third  day  of  vaccination  and  stained  according  to  the  MoUer  or 
Wasielewski  methods.  A  typical  group  of  cells  is  seen  in 
Fig  10,  Plate  XXIII ;  they  appear  two  to  three  times  larger 
in  diameter  than  in  normal  skin,  and  adhere  firmly  together 
by  means  of  the  fibrils  which  bridge  the  somewhat  (filated 
intercellular  lymph  channels.  The  perinuclear  cleft,  originally 
small  (No.  1),  increases  considerably  in  extent  (Nos.  4,  5  and  3), 
till  ultimately  the  walls  of  the  sac  almost  touch  the  periphery  of 
the  cell.  There  is  thus  brought  about  an  accumulation  of  the 
fibrils  at  the  periphery  of  each  cell.  The  cells  derived  from  a 
common  ancestor  are  united  together  more  firmly  by  those  fibrilfl 
which  run  through  them  from  base  to  apex.  By  the  end  of  the 
third  and  fourth  day  these  cells,  owing  to  the  pressure  exerted  by  - 
the  accumulation  of  lymph,  will  have  become  much  stretched. 
The  lymph  cannot  escape  either  downwards  or  laterally,  aJ^^ 
hence,  being  pent  up  in  the  normal  intra-cellular  channels,  exertB 
pressure  on  the  resisting  stratum  corneum,  owing  to  which  th^ 
latter  becomes  elevated  above  its  normal  level.  Inasmuch  as  tb*^ 
only  elements  which  have  resisted  the  disintegration  change^^ 
apart  from  the  contents  of  the  nuclear  sac,  are  the  fibrils  abo^  ^ 
mentioned,  they  will  act  as  ties  which  tend  to  bind  down  tb^  ^ 
stratum  corneum.  The  latter  being,  however,  pushed  upwards  b  ^ 
the  accumulation  of  lymph,  the  bundlew  of  fibrils  are  rendere^^ 
tense  and  will  compress  any  cells  which  may  lie  between  then^^ 
and  thus  lead  to  their  atrophy.  In  this  manner  the  greatel^ 
number  of  the  giant  cells  formed  in  the  upper  layers  of  thc^ 
epidermis  eventually  become  destroyed. 

It  is  difficult  to  offer  a  satisfactory  explanation  of  the  enormous  ^ 
enlargement  of  the  perinuclear  sac  which  is  found  to  take  place. 
If  it  arise  in  the  first  instance  by  colliquation,  t.e?.,  the  fiowing 
together  of  a  number  of  small  vacuoles,  this  process  cannot 
explain  the  subsequent  increase.  On  careful  focussing,  the 
cytoplasm  is  seen  to  be  so  sharply  marked  off  from  the  space  as 
to  suggest  the  presence  of  a  special  membrane.  The  theory  which 
at  present  appears  the  most  feasible  is,  that  by  the  rarefaction 
of  the  cytoplasm,  a  number  of  substances  are  set  free  which  are 
capable  of  giving  rise  to  a  process  of  endosmosis,  which  latter 
brings  about  a  dilatation  of  the  sac. 

In  the  stratum  granulosum  the  cells  increase  considerably  in 
their  vertical  diameter  and  the  granules  become  very  evident 
when  stained  by  polychrome-methyleneblue  (Fig.  15,  Plate 
XXVI.)      If  it  were  not  for  slight  differences  in  the  size  of 
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these  grannies  and   their    occasionally    irregular    outline,  they    APFtNti 
might  readily   be   mistaken  for  diplococci,  as  they  frequently  onthe 
are  arranged   in   pairs.     The   same   figure    (15,    Plate   XXVI.)  vi^ST; 
also    shows    to    what    an    enormous    extent    the    intercellular  byDn. 
channels  may  become  dilated,  thereby  leading  to  subsequent  MaK°"' 
atrophy  of  the  cells. 

Fig.  16,  Plate  XXYL,  is  taken  from  the  same  preparation 
but  somewhat  nearer  to  the  site  of  inoculation.  Many  of 
the  cells  in  the  upper  layers  of  the  epidermis  show  a  pre- 
mature conversion  into  those  distinctive  of  the  stratum 
granulosum.  The  granules  in  the  latter  are  derived  from  the 
remains  of  the  cytoplasm  and  not  from  the  cell-fibrils  as  has 
been  stated. 

The  cells  in  immediate  contact  with  the  fully  keratinised  cells  of 
the  stratum  comeum  become  considerably  distended  and,  owing  to 
the  rich  lymph  supply,  the  nuclei,  which  under  normal  conditions 
would  only  stain  feebly  or  not  at  all,  now  stain  deeply,  owing  to 
the  formation  of  nuclein.  This  rejuvenescence  is,  however,  but 
short-lived,  as  necrosis  soon  sets  in  and  the  cells  take  part  in 
the  formation  of  the  "crust."  At  the  margin  of  the  affected 
area,  many  nuclei,  as  already  pointed  out,  contract  into  ap- 
parently homogeneous  spheres  which  possess  a  strong  affinity 
for  f  nchsin. 

During  the  fourth  and  fifth  day  of  vaccination,  necrosis  of  the 
lowermost  cells  in  contact  with  the  dermis  sets  in,  and  by  the  sixth 
day  extensive  retrogressive  changes  become  noticeable  in  the  cells 
lying  at  a  somewhat  higher  level.  What  is  the  cause  of  these 
necrotic  changes  will  become  apparent  later  on. 

To  return  to  the  consideration  of  Guamieri's  bodies.  Are  all  the 

different    structures    which    have  'been    described    under    this 

heading  derived  from  one  and  the  same  original  element  ?     Have 

the  various  forms  described  by  Hackel  a  common  origin  ?     It 

would  appear  to  be  necessary  to  distinguish  a  distinct  eosino- 

philous  element  which  is  of  nucleolar  origin  (Fig.  12  L  and  M, 

Plate  XXIV.),  and  usually  placed  at  the  poles  of  the  nucleus, 

and   secondly,  a  basophilous  structure,   cytoplasmic   in    origin, 

ivhich  is  usually  seen  best  in  those  cells   in   which   the  nuclei 

stain  deeply  in  polychrome-methyleneblue-tannin   preparations 

(Fig.  12K,  Plate  XXIV.  and  possibly  the  body  marked  G.B.  in 

No.  4,  Fig.  10,  Plate  XXIII).    There  is  also  a  third  body  which  is 

neither  of  nucleolar  nor  cytoplasmic  origin,  but  which  ct)nBi8ts  of 

matter    secreted    by  the    nucleus.       It    may  happen  that  this 

secretion  is  precipitated   round  the  bodies  of  nucleolar  origin, 

or  both  may  be  found  separately.    Thus  the   cell    No.  2,   in 

Fig.  10,   Plate  XXIII.,  had  two  eosinophilous  nucleolar  bodies 

lying    in   the  next  serial    section,  while    the    large    crescentic- 

shaped     body,    which     is    depicted,     represents    the     nuclear 

secretion. 

As  the  staining  reactions  of  these  crescents  are  exactly  the 
same  as  that  of  the  cytoplasm  {vide  description  of  Fig.  12, 
Plate  XXIV.)  the  suggestion  may  be  hazarded  that  these  demi- 
lunes, crescents,  oi  ringlike  bodies  represent  material  which 
under  normal  conditions  would  pass  directly  into  the  cell-plasm, 
but  which  is  prevented  from  so  doing  owing  to  the  formation 
of  the  perinuclear  space.     The  secretion  in  adapting  itself  to 
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|XDix  c.    the  surface  of   the   nucleus  producer  the  peculiar  appearauces 

c  met  with. 

2^'.**^  The  degenerative  changes  which  these  crescentic  masses  even- 

I*«J__,     tually  undergo  have  been  well  descri!  ed  by  Hackel. 

"  That,   very    rarely,  leucocytes  have  the    power    of   entering 

epithelial  cells,  but  only  to  undergo  a  peculiar  degeneration,  is. 
shown   by  the   figure  12 H,  Plate   XXIV.,  the  spherical  masses 
having    tJie  same  appearance    as    those    already   described  by 
M.  Heidenhain  for  salamander  leucocytes. 

As  to  the  nuclear  division  induced  by  the  vaccine  virus,  the 
cell  No.  3,  in  Fig.  L(),  Plate  XXIII.,  contains  four  nuclei,  two 
of  which  lie  in  the  next  serial  section  ;  No.  2  possesses  two 
nuclei  only,  while  Nos.  4  and  5,  are  mononucleated.  It  is  thus 
evident  that  the  cells  close  to  the  stratum  corneum  may  increase 
considerably  in  size  without  undergoing  nuclear  division. 
During  the  fifth  and  sixth  day  of  vaccination  one  commonly 
finds  at  the  mjirgin  of  the  vaccine  vesicle  giant  cells  containing 
as  many  as  a  dozen  nuclei,  which  occasionally  are  arrange<llna 
definite  Iv  crescentic  form. 

If  then  Gnarnieri's  bodies  do  not  constitute  the  orguuisni 
specific  to  vaccinia,  is  it  possible  to  demonstrate  anything  else 
that  may  more  probably  do  so  ?  With  all  reserve,  attention 
may  be  drawn  to  certain  appearances  found  during  the 
second     and     third    day    after    vaccination    in    the    cell-plasBtt 
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exceedingly  small  granules,  varying  from  0'2-0'25fi  in  diamete-^^\ 
can  be  seen.    These  elements   are    most   distinct   close  to  th.  ^^ 
perinuclear  sac,  because  th^re  the  thinness  of  the  cell  is  xmx^^  >« 
marked.    The  granules  are  usually  arranged  in  pairs,  they  li<^^^   * 
between  the  epithelial  fibrils,  and  are  very  numerous.    Only  a-^^^^ 
few  of  the  most  conspicuous  granules  have  been  drawn,  so  as  to 
simplify  the  figure.  ^^^ -i 

Are  these  bodies  micro-cocci   or  are  they  merely  a  granular         ^9   ,. 
l)recipitate  ?     The  (juestion  cannot   bo  definitelj'  settled  until  a  V^ 

dependable  method  of  cultivating  the  vaccine  virus  in  artificial 
media  outside  the  animal  body  has  been  devised. 

Mlmdv  Strnchur  of  the  Drrmii^.  , 

In  the  dermis  three  distinct  layers  may  be  distiuguished,  the 
basiil  membrane,  the  dermis  proper,  and  the  hypoilerui.  The  first 
of  these  is  in  direct  contact  with  the  epidermis  and  consists  of  a 
very  tiense  felt  work  of  collagenous  fibres  giving  the  characteristic 
methylblue  reaction  with  Mann's  bi-acid  mixture. 

These  fibres  fit  into  the  finger-like  epithelial  processes,  and 
occasionally  fine  fibrils  may  be  seen  to  extend  upwards  within 
the  inter-epithelial  lymph  sjmces,  to  one-half  the  length  of  the 
lowermost  layer  of  columnar  cells. 

Underneath  this  layer  is  the  dermis  proper  which  may  con- 
veniently be  divided  into  a  superficial  vascular  and  a  deep  elastic 
layer.  The  former  consists  of  coUageneous  bundles  measuring 
from  one-fifth  to  thirty  /i  in  diameter,  between  which  are  the  hair 
follicles,  blood  vessels  and  lymphatics.    The  blood  veBselSi  even 
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down  to  the  finest  sabepithelial  capillaries  possess  a  very  distinct     Appendix  c 
reticular  envelope  of  white  fibrous  tissue,  which  stains  a  deep  blue  on  th~ 
colour  in  marked  contrast  to  the  bright  red  of  the  endothelium,  y *^^^.  °' 
fixed  connective-tissue  cells,  sebaceous  glands  and  erector  pili  by  bra.  ' 
muscles.  SPa^"*°  ^^ 

The  deeper  strata  of  the  dermis  are  particularly  rich  in  coarse 
elastic  fibres  {vide  Fig.  21,  Plate  XXVIII.)  which  run  parallel 
to  the  surface,  giving  off  finer  twigs  which  pass  more  or 
less  vertically  upwards  to  terminate  under  the  basal  mem- 
brane, occasionally  even  running  for  a  short  distance  in  the 
latter. 

The  dermis,  as  compared  with  the  hypoderm,  is  richly  supplied 
with  blood  vessels  and  lymphatics,  and  has  in  consequence  a  much 
more  open  texture.  The  hypoderm  consists  of  coarse  bundles  of 
white  fibrous  tissue  (20-100/x  in  diameter)  which  are  arranged  so 
as  to  form  thick  strands.  The  airangement  of  the  connective 
tissue  cells  is  similar  to  that  in  tendon  bundles.  Between  these 
strands  of  white  fibrous  tissue  are  found  a  few  elastic  fibres. 


One  hour  after  vaccination  (Fig.  19,  Plate  XXVII.)  thu 
epidermis  is  seen  divided,  the  dermis  is  laid  bare,  and  at  the 
bottom  of  the  wound  is  a  fibrin  clot  with  red  and  white  cor- 
puscles entangled  in  it.  The  blood  vessels  in  the  neighbour- 
hood are  engorged,  and  in  some  cases  completely  blocked  by 
leucocytes.  Between  the  epidermal  edges  is  seen  a  clot  repre- 
senting escaped  serum  which  appears  to  possess  a  granular 
structure  due  to  the  action  of  the  fixing  solution  employed. 
Stained  by  Gram's  method  the  granules  are  so  resistant  to  the 
process  of  decolorisation  and  so  regular  as  to  closely  simulate 
micro-cocci. 

This  peculiarity  led  Kent  to  speak  of  large  numbers  of  micro- 
organisms between  the  lips  of  the  wound.  By  a  special  modifica- 
tion of  Gram's  method,  which  he  has  not  as  yet  published,  he 
states  that  he  has  succeeded  in  staining  the  specific  diplo-bacillus 
of  vaccinia,  which  is  said  to  be  always  contained  in  special  cells 
in  the  deeper  layers  of  the  dermis.  1  have  no  doubt  that  he  has 
been  misled  by  appearances,  such  as  shown  in  the  lower  portion 
of  Fig.  24,  Plate  XXIX.,  which  represents  a  collection  of  plasma 
cells  stained  by  Claudius'  modification  of  Gram's  method.  By 
the  same  process  some  of  the  nuclei  in  the  deeper  layers  of  the 
epidermis  (Fig.  24)  and  dermis  (Fig.  24^  are  very  resistant  to 
the  decolorisation  by  Gram,  and  the  gentian  violet  is  apt  to  be 
precipitated  in  forms  which  resemble  bacilli.  That  these  appear- 
ances are  not  pathogenic  is  shown  by  their  occurrence  in  perfectly 
healthy  tissues. 

Changes  in  the  Dermis  due  to  Vaccination, 

The  first  change  to  be  noticed  in  the  fixed  connective  tissue 
elements  is  a  necrosis  of  the  basal  membrane,  48  hours  after 
vaccination  {vide  Fig.  9,  Plate  XXIII.).  This  swells  up  and  if 
stained  by  the  short  bi-acid  method,  exhibits  a  great  affinity  for 
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Appendix  0.  the  eosin  rather  than  the  methylblne.  What  is  remarkable  is 
that  this  change  should  take  place  beneath  the  vaccinated  area, 
even  at  a  point  distant  from  that  at  which  the  epidermis  is 
divided,  and  at  a  time  when  the  changes  in  the  epithelium  are 
as  yet  but  slight. 

Commencing  with  the  second  day  and  reaching  its  height  on 
the  fifth  day,  an  cedema  of  the  dermis  occurs  accompanied  by 
leucocyte  infiltration.  Primarily  in  the  centre,  and  later,  at  the 
margin  of  the  affected  area,  some  special  chemotaxis  seems  to 
call  forth  an  emigration  of  the  eosinophilous  and  neutrophilous 
leucocytes.  Thus  we  find  in  Fig.  22,  Plate  XXVIII.,  a  small 
blood  vessel  from  which  a  considerable  number  of  cells  have 
escaped.  Before  discussing  the  probable  fate  of  these  cells  it 
will  be  best  to  shortly  summarise  some  papers  dealing  with  the 
question. 

In  1892,  P.  Doehle  described  as  to  be  found  in  the  blood  of 
patients  suffering  from  smallpox,  measles,  scarlet  fever  and 
syphilis,  small  spheres  (0'5-1/a)  which  were  either  homogeneous  or 
contained  a  highly  refractile  nucleus  surrounded  by  a  clear  zone. 
They  showed  movements,  which  in  some  instances  could  be 
observed  to  be  due  to  the  action  of  a  flagellum  four  to  five  times 
the  length  of  the  body.  Occasionally  two  spheres  were  enclosed 
in  a  common  capsule.  He  also  noticed  granular  and  amoeboid 
elements  (2'5/x),  and  ill-defined  rodlike  protoplasmic  bodies 
possessing  small  fiagella.  The  structures  referred  to  were  foimd 
from  about  the  third  to  the  tenth  day  after  the  eruption.  In  the 
clear  lymph  removed  shortly  after  the  formation  of  the  vesicle 
he  found,  in  addition  to  white  and  a  few  red  corpuscles,  bodiefe 
resembling  those  })resent  in  the  blood.  Many  of  the  larger  ones 
Hhowed  fiagella  0"f)-l/x  long.  During  this  period  he  also  occasion- 
ally observed  bodies  (2-2*5/x)  which  constantly  changed  their 
Hhai)e,  beinfr  sometimes  rounded  and  sometimes  bean-shaped, 
lie  exiH'essed  the  opinion  that  the  smaller  elements  decrease  in 
number,  while  the  larger  ones  increase  during  the  later  stages 
of  development  of  the  pustule.  They,  further,  never  lie  in- 
cluded in  epithelial  cells,  during  the  early  stages,  but  may  do  so 
later  on. 

In  181)15  Buttersiick  described  what  were  apparently  the  same 
elements,  .^)0  hours  after  vaccination,  although  his  view  of  vaccine 
fibrils  breaking  up  into  globules  (sporulation)  was  due  to  his 
method  of  examining  films  of  lymph  dried  by  exposure  to  the 
air. 

In  181)4  Kant  hack  and  Hardy  studied  the  behaviour  of  the 
leucocytes  of  the  frog  when  brought  into  contact  with  anthrax 
bacilli,  and  arrived  at  the  conclusion  that  the  eosinophilous  cells 
discharge  their  granules  over  the  bacilli,  and  that  the  work  of 
destruction  is  completed  by  the  hyaline  cells. 

In  18DG  Weber  made  further  investigation  of  the  blood  of 
l)atients  suffering  from  variola,  and  enumerates  as  occurring 
therein  : — 

(1)  Spherical  highly  refractile  granules,  l"8/i  in  diameter,  which 
show  Brownian  and  occasionally  progressive  movement ;  (2) 
granules  measuring  5-6-7*2/i,  found  in  the  interior  of  non-mobile, 
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homogeneous  and   spherical   elements,  which    he   supposed   to    appendix  a 
represent  a  phase  in  the  life-history  of  a  protozoon,  and  so  termed  on  tho 
Sirenfinkdff}erc?ie7i ;  (3)  large    grannies    occasionally   containing  va?5ni?**' 
smaller  ones,  a  transition  towards  the  formation  of  the  previously  by  Dn. 
mentioned  stage;  (4)  granules  joined  by  threads;  (5)  stages  in  SSmiT*"*" 
the  formation  of  larger  bodies  from  the  growth  of  small  granules, 
and  of  the  division  of  fully  formed  bodies ;  (6)  forms  measuring 
15/1,  with  one  or  two  opaque  and  one  clear  nucleus. 

Weber  states  that  his  bodies  are  very  like  eosinophilous  cells, 
and  that  they  only  differ  from  leucocytes  in  possessing  actively 
moving  granules.  He  obtained  cultures  in  alkaline  semi-solid 
agar  solution,  which  were  invisible  macroseopically.  As  the 
bodies  described  by  him  were  also  found  in  measles  and  scar- 
latina, it  appeared  doubtful  as  to  whether  they  could  in  any  way 
be  regarded  as  specific. 

Walter  Reed  also  found  in  the  blood  of  monkeys  and  calves, 
daring  the  active  stages  of  vaccinia,  granular  amceboid  bodies, 
having  one-third  the  diameter  of  the  red  corpuscles.  He  later 
discovered  them  in  normal  blood,  and  therefore  believed  that 
no  causative  relationship  existed  between  these  bodies  and 
Taccinia. 

H,  F.  Muller,  too,  discovered,  independently  of  Reed,  in 
normal  blood,  granules  which  differed  essentially  from  blood 
platelets. 

In  1897  Stokes  and  Wegefarth  arrived  at  the  conclusion  that 
the  bactericidal  power  of  the  leucocytes  and  of  the  blood  serum 
of  man  and  many  animals  is  due  to  the  presence  of  specific 
granules,  es))ecially  those  of  the  eosinophil  and  neutrophil  type. 
When  called  upon  to  resist  the  action  of  invading  bacteria  the 
granular  leucocytes  can  give  up  their  granules  to  the  surrounding 
fluids  and  tissues. 


The  rapidity  with  which,  after  vaccination,  changes  occur  in  the 
epidermis  and  dermis  varies  enormously  in  different  calves.  In 
this  respect  it  may  be  pointed  out  that  Figs.  2  (Plate  XX.) 
and  22  (Plate  XXVIII.)  represent  the  appearance  of  the  dermis 
in  a  calf  which  had  been  vaccinated  48  hours  previously,  and 
which  "  had  not  taken  well."  The  corresponding  epidermis 
is  shown  in  Fig.  9  (Plate  XXIII.),  and  it  will  become  apparent 
that  in  this  region  the  vaccine  lymph  was  not  brought  into 
direct  contact  with  the  dermis.  Notwithstanding  this  fact  the 
basal  membrane  is  necrosed  beneath  the  site  of  inoculation, 
and,  moreover,  marked  changes  extend  for  nearly  3mm.  to 
either  side  of  this  point. 

Sections  stained  in  methylblue-eosin  mixture  show  large 
numbers  of  eosinophil  and  neutrophil  leucocytes.  In  most  of 
these  (Fig.  23  No.  I,  Plate  XXIX.),  the  granules  are  arranged 
romid  one  side  of  the  nucleus,  some  cytoplasm  occasionally  lying 
ontaide  the  granular  zone. 
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No.  3,  in  which  the  nncleuB  lies  to  the  right,  while  the 
cytoplasm  with  its  reticular  arrangement  is  on  the  left,  probably 
marks  the  initial  step  towards  a  shedding  of  the  granules. 
Whether  No,  A  represents  a  further  step  in  the  transformation  of 
the  leucocyte  or  whether  it  precedes  the  condition  seen  in  No,  3 
is  doubtful,  but  ultimately  the  nucleus  leaves  its  excentric 
position  and  becomes  central,  a  change  accompanied  by  a 
rarefaction  of  the  nuclear  contents  (No.  5).  These  leucocytes 
cannot  be  seen  to  multiply  by  either  direct  or  indirect  division. 
It  may  be  well  to  state  that  precautions  were  observed  to  exclude 
the  possibility  of  appearances  such  as  those  seen  in  Nos.  3  and  i 
being  due  merely  to  the  nonstaining  of  basophil  granules. 

In  Fig.  23,  Plate  XXIX.  in  addition  to  the  leucocytes, 
numerous  granules  are  seen  in  the  lymph  spaces  between  the 
collageneous  bundles.  These  bodies  vary  in  diameter  from 
07')  to  1'5/i;  a  few  are  spherical  but  the  greater  number 
are  irregular  in  outline.  They  are  not  improbably  identical 
with  those  which  the  various  authors  above-mentioned  have 
found  in  the  blood  and  also  in  the  lymph  of  vaccinia  and 
variola  during  the  febrile  stages  and  the  further  suggestion 
may  be  hazarded  that  they  are  in  reality  leucocyte  grannies 
which  have  been  discharged  from  the  cells.  As  it  is,  however, 
as  yet  premature  to  make  dogmatic  assertion  on  this  point, 
these  elements  may  for  the  present  be  conveniently  termed 
**  Z  granules." 

Whatever  the  origin  of  these  Z  granules  may  be,  they 
seem  to  possess  the  powers  of  ama^boid  movement  and 
growth,  as  Figs.  18  (Plate  XXVI.),  25,  26  (Plate  XXX.),  and  '2S 
(Plate  XXXI.)  api)ear  to  show.  These  tijirures  represent  the 
api)eaiMnces  observed  72  hours  after  vaccination.  The  ))hotoj?rapli 
(Pig.  2^)  shows  how  numerous  these  elements  may  he,  while 
Fiij:.  *2r>  demonstrates  the  great  differences  in  their  diameter  ;  the 
lar«jrer  ^M'anules  measuring  fully  Dfx,  The  preparation  here 
figured  was  treated  as  follows:  (1)  Ten  minutes  in  I  per  cent, 
acetic  aeid,  (*2)  three  days  at  ^Mf  C.  in  Loffier's  methylenebhie 
containing  ten  times  the  normal  amount  of  KOH,  {i\)  2i  hourH  in 
1  per  cent,  acetic  acid,  (4)  absolute  alcohol  and  xylol.  The 
section  has  a  uniform  bluish-black  tint,  quite  different  from  that 
onlinarilv  obtained  with  methvleneblue. 

That  the  granules  are  amoeboid  seems  probable  because  of 
the  various  shapes  which  they  exhibit  (Fig.  18,  Plate  XXVL), 
because  tliey  may  be  found  at  considerable  distances  away  from 
leucocytes,  and  because  they  are  met  with  also  in  the  narrow 
septa  which  separate  the  bundles  of  white  fibrous  tissue 
(Fig.  26,  Plate  XXX.) 

Sections  stained  for  10  minutes  in  undiluted  polychrome- 
methyleneblue,  washed  for  20  seconds  in  distilled  water,  and 
subsequently  differentiate!!  in  a  33  per  cent,  solution  of  tannin 
(Unna)  for  two  to  five  minutes,  show  the  appearances  depicted  in 
Fig.  2G.  The  Z  granules,  with  high  focus,  stand  out  as  highly 
refractile  elenumts,  either  not  stained  at  all  or  of  a  faint  green 
colour.  In  mid-focus  they  exhibit  a  minute  spherical  or  elongated 
granule  of  a  deep  blue  colour.    Whether  this  appearance  can  be 
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explained  on  purely  physical  grounds  as  being  only  due   to  a  appendix  a 

partial  decolourisation  of  the  Z  granules  is  not  certain,  for  in  on  the 

many  instances  the  central  globule  will  appear  of  the  same  size  vlccinSa^^^^ 

although  the   Z  granules,  as  a  whole,   differ    greatly  in  their  byOre. 

diameter.  SSfr""^ 


Unna's  staining  method  is  specially  useful  for  tracing  the 
changes  in  the  fixed  and  wandering  connective  tissue  cells,  both 
nuclei  and  the  cell  bodies  with  their  w^inglike  processes  being 
well  stained. 

By  it  the  leucocyte.  Fig.  15  (Plate  XXIV.),  was  discovered 
stretching  throughout  the  thickness  of  the  epidermis,  and 
measuring  I2&7fi  in  length. 

By  yet  another  method,  namely,  by  staining  for  12  hours  in 
LSffler's  methyleneblue  solution  containing  1 ;  KKX)  KOH,  then 
diflFerentiating  in  2  per  cent.  H3SO4  it  is  posflible  to  demonstrate 
in  sections  of  skin,  removed  72  hours  after  vaccination,  cells 
apparently  identical  with  various  forms  of  Waldeyer's  plasma  cells. 
These  are  represented  on  Plate  XXIV.,  Fig.  14  a-f.  In  the 
sections  they  appear  as  cherry-red  elements,  the  remainder  of  the 
section  being  stained  a  bright  blue.  What  is  characteristic  of  the 
plasma  cells  is  the  presence  in  them  of  granules  which  are  smaller 
than  those  of  the  eosinophilous  leucocytes.  The  cells  may  appear 
rounded  or  provided  with  processes,  their  average  length  is  14-15ft 
and  their  nucleus  under  normal  circumstances  measures  about 
5  X  7'5/i.  Therefore  they  are  much  smaller  than  the  winged 
connective-tissue  cells,  some  of  which  (Fig.  25,  Plate  XXX.) 
extend  with  their  processes  over  50/a. 

The  granules  of  these  plasma  cells  stain  of  a  bright  cherry -red 
colour,  as  long  as  the  nucleus  stains  blue,  but  in  most  cells 
the  nucleus  has  lost  its  blue  tint  and  is  apparently  under- 
going degenerative  changes.  The  healthy  appearance  of  the 
cell  is  seen  in  Fig.  14a,  Plate  XXIV.,  in  which  the  nucleus  has 
distinct  chromosomes,  and  the  perinuclear  area  contains  but 
few  granules  which,  however,  stain  deeply ;  in  Fig.  14b, 
Plate  XXIV.,  the  nucleus  still  stains  with  methyleneblue,  but 
has  a  vacuolated  appearance,  and  the  granules  are  less  deeply 
stained  than  in  a ;  in  b,  d,  e  and  f  the  nucleus  stains  with 
methylene  violet  ol  the  same  tint  as  the  granules  (some  of  which 
are  feebly  stained  or  quite  invisible)  and  has  a  more  or  less 
vacuolated  appearance. 

The  reason  for  mentioning  the  plasma  cells  here  is  to 
point  out  a  possible  relationship  between  the  appearances 
obtained  by  the  method  above  detailed  and  that  seen  in 
methyl-blue-eosin  sections  (Figs.  22  and  23,  Plates  XXVIII. 
and  XXIX).  In  the  former  figure  a  number  of  cells  are 
surrounded  by  eosinophilous  granules,  which  are  somewhat 
smaller  than  those  of  leucocytes,  and  which  show  a  greater 
affinity  for  eosin.  They  correspond  to  the  granules  figured  in 
the  upper  fourth  of  Fig.  23,  Plate  XXIX.  Can  it  be  that 
plasma  cellB  set  free  their  granules  ? 
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Commencing  with  the  second  day  of  vaccination  and  reaching 
its  height  at  about  120  hoars,  the  oedema  of  the  denxus 
leads  to  the  marked  changes  represented  in  Figs.  A,  B  andC, 
Plate  XXXITI.  These  three  photographs  are  taken  from 
the  same  section  (120  hours  after  vaccination).  Fig.  A, 
Plate  XXXIII.,  is  farthest  away  from,  and  Fig.  C,  Plate  XXXIII., 
nearest  to  the  point  of  inocalatton.  The  section  was  stained 
in  a  mixture  of  gentian  violet  one  part,  glacial  acetic  acid 
two  parts,  alcohol  five  parts,  made  up  to  100  parts  with 
water.  The  epidermis  stained  red  while  the  coUagenoos 
bundles  stained  a  deep  blue.  This  method  is  specially 
adapted  for  studying  the  relationship  of  the  dermis  to 
the  epidermal  cells,  the  connective  tissue  processes  springing 
from  the  basal  layer,  standing  out  sharply.  In  Fig.  A., 
Plate  XXXIII,  the  normal  connective  tissue  appears  very 
darkly  stained  as  the  section  was  lO/i  thick,  but  neverthelesB 
indications  of  lymphatics  and  blood  vessels  can  be  seen* 
The  epidermal  cells  are  normal  in  appearance.  In  Fig.  B, 
Plat«  XXXIII.,  the  connective  tissue  elements  have  been 
pushed  asunder  by  the  accumulation  of  lymph,  the  basal 
membrane  being,  however,  as  yet  not  perforated.  The 
epidermal  cells  are  markedly  enlarged  and  stain  less  readily. 
In  Fig.  0,  Plate  XXXIII,,  the  collagenous  bundles  appear 
as  very  delicate  trabeculsB,  the  basal  membrane  is  giving 
way  in  various  places,  and  the  epidermal  elements  have 
been  completely  destroyed. 

In  comparing  the  three  figures  with  one  another  it  is 
well  to  boar  in  mind  that  the  delicate  reticular  arrangement 
seen  in  Fig.  C,  Plate  XXXIII.,  is  not  due  to  an  actual 
diminution  in  the  total  amount  of  whit«  fibrous  tissue 
present,  but  owing  to  the  oedema  the  tissue  elements  have 
become  spread  out  over  a  larger  area.  Actual  destruction 
of  the  connective  tissue  is  not  one  of  the  primary  effects 
of  the  vaccine  virus,  and  when  it  eventually  occurs  is  due 
partly  to  the  direct  action  of  extraneous  micro-organisms  which 
iirst  become  noticeable  about  the  thirtl  daj',  and  partly  to  the 
simultaneous  accumulation  of  leucocytes  which,  by  the  pressure 
they  exert  tend  to  bring  about  atrophy  of  the  white  fibrous 
tissue. 


As  Unna  points  out,  during  the  vesicular  stage  of  vaccinia  the 
inflammatory  changes  are  small  and  leucocyte  infiltration  is  at 
first  remarkably  scanty. 

To  demonstrate  the  presence  of  extraneous  micro-organisms 
subsequent  to  the  third  or  fourth  day,  either  the  method  detailed 
above  for  Z-granules,  by  the  use  of  the  modified  Lt3 flier 
stain  may  be  adopted,  leaving  the  sections  at  30°  C.  or  the 
sections  may  be  stained  for  12  hours  at  45"  C.  without  previous 
treatment  with  acetic  acid,  the  stain  being  rapidly  washed 
off  before  the  slide  has  had  time  to  cool  and  the  section 
then  cleared  in  xvlol  and  mounted  in  balsiim.  Bv  this 
second  method  the  appearance  shown  in  Fig.  17,  Plate  XXXVl., 
was    obtained  96  hours   after  vaccination.    Diplococci  0*75-1  /i 


531 

?r    are    seen    8QiTonnde<l    by    a    large    number    of    appexdix  c 

To    the  left  of    the    preparation   iB  an   epithelial  On  the 
arly  stage  of  necrosis.  yl"^^:  *^' 

_  by  Dr*. 

Plate  XXXL,  stained  by  the    acetic  acid    modifioti  S^**"*** 
)thod    was    taken    from    a    section    72    honrs    after        ^ 

In  it  big  bullae  are  seen  which  have  resulteil 
aration  of  the  lowermost  epithelial  cells  A  from  the 
er  B.  Free  in  the  lymph  minute  diplo-bacilli  will 
I. 

description  of  the  reticular  change  in  epidermal 
preyiously,  certain  granules,  best  seen   in  Fig.  10, 

III.,    were    described     which     resemble    diplococci. 

the  same    staining  method,  namely  that  of  McUier, 

sippearance  can  be  demonstrated  during  the  seconil, 
fourth    day    in  the  cedematous    connective    tissue, 

J  seen  in  Fig.  18,  Plate  XXXVI,  taken  from  a 
honrs  after  vaccination.    Numerous  small  granules, 

irranged  in  pairs,  are   found    between   the    bundles 

ve  tissue. 

lute  these  granules  are  may  be  gathered  by  comparing 
such  undoubtedly  extraneous  micro-organisms  as  are 
.  17,  Plate  XXVI. 

usion  reference  must  be  made  to  the  Figs.  29-iU' 
1.,  which  show  that  up  to  the  72nd  hour  after  vac- 
acocyte  infiltration  is  limited  to  the  dermis  proper, 
i  extraneous  organisms  which  are  the  exciting  cause 
coagulum  filling  the  mouth  of  the  wound  and  also 
e  dermis  more  readily  permits  of  such  emigration 
the  hypoderm.  In  the  latter  but  few  blood  vessels 
as  its  structure  is  virtually  that  of  tendon.  Fig.  30, 
111.,  shows  that  for  the  first  few  days  after  vaccina- 
lastic  fibres  are  quite  unafl*ected  and  this  is  so  till 
96th  or  120th  hour,  when  some  of  the  fibres  lying 
le  line  of  incision  can  be  seen  to  break  up  into 
^nules,  subsequent  to  which  they  fail  to  give 
[  staining  reactions  with  Tftnzer-Unna's  orcein,  but 
with  Weigert's  resorcin,  fucbsin,  and  ferric-chloride 


Chronological  order  of  events  :— 

her  vaccination  :  Effects  of  injuries  due  to  inoculation, 

viz. :  Vasodilation  ;  emigration  of  a 
few  leucocytes  from  vessels  directly 
injured.  Stasis  of  leucocytes  in 
blood  and  lymph  vessels  close  to 
site  of  inoculation. 

rs  after  :  Marked  emigration  of  eosinophilous 

leucocytes.  Shedding  of  the 
Z-granules.  Necrotic  swelling  of 
the  basal  membrane. 

2  K 
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APPENDIX  c      48-72  hours  aft^r 

On  the 
HifltoloflTof 
Vaccinia : 

Gopeman  and 
ICann. 


72-120  hours  after 


120-144  hours  after 


:  Swelling  of  the  epithelial  atmcturei 
and  hence  bulging  of  the  epidermii 
into  the  dermis.  Accnmalation  (A 
lymph  In  the  epidennis,  cansing  a 
breaking  up  of  its  cells  into  stranda 
Formation  of  bullae.  Some  celh 
atrophy  while  others  hypertrophy. 
Proliferation  of  nuclei,  especially  in 
the  deeper  layers.  Various  elements 
differing  in  their  origin,  but 
generally  described  as  Guamieri'e 
bodies,  make  their  appearance. 
These  are  not  parasites.  The 
Z-granules  show  amoeboid  move- 
ment and  growth.  Both  in  the 
epidermal  cells  and  in  the  lymph 
spaces  of  the  dermis  very  minute 
cocci-like  bodies  are  found  in  large 
numbers,  and  in  the  dermis  the 
Z-granules  are  found  close  to  these 
small  bodies. 
The  dermis  shows  localised  swelling. 
Leucocytes  with  several  nuclei  are 
rare. 

:  Invasion  of  inoculated  area  by 
micro  -  organisms.  Few  eosino- 
philous,  large  numbers  of  hya- 
line leucocytes  wandering  towards 
the  place  of  inoculation,  but  as 
yet  they  are  restricted  to  the 
dermis  proper.  The  epithelial 
•*  balloons  "  reach  their  height  of 
development.  Many  enca])suled 
cells  resembling  the  structureB 
described  by  some  authors  as 
cancer  parasites  are  present. 

:  Marked  necrotic  changes  in  the 
epidermis  and  dermis.  Invasion 
of  the  hypoderm  by  leucocytes. 
Necrosis  of  the  leucocytes  in  the 
dermis. 
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PLATE  XX. 

Fig.  1. 

Vertical  section  of  akin  of  calf  one  honr  after  vaccination. 

[Magnified  by  15.] 


Fig.  2. 

The  same.    48  hours  after  vaccination. 
[Magnified  by  15.] 


Fig.  3. 

The  same.    48-60  hoars  after  vaccination. 
[Magnified  by  15.] 


Fig.  4. — Sameras  Fig.  3. 
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PLATE  XXI. 

Fto.  5. 

Vertical  section  of  skin  of  calf  72  hours  aft  or  vaccination. 

[Magnified  by  15.] 


Fig.  6. 

The  same.     9G  hours  after  vaccination. 
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PLATE  XXII. 
Fig.  7. 

Vertical  section  of  skin  of  calf  120  hours  after  vaccination. 


Fig.  8. 
The  same.    144  honrs  after  vaccination. 


5:% 


PLATE  XXIII. 
Fio.  9. 

Vertical  section  of  ekin  of  calf  48  hours  after  yaccination. 

Epidermal  colls  with  fibrils.     Intercellular  lymph  x^hannels 
increased  in  diameter.    Necrosis  of  basal  membrane. 


Fig.  10. 

The  Slime.    72  hours  after  vaccination.    Unna's  "reticulating 
colloquation." 


Fig.  11. 

Tht»  same.     120  hours  after  vaccination.    Unna's  "ballooning 
colloquation." 
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PLATE  XXIV. 


Fig.  12,  A— E. 

Changes  in  the  cytoplasm  of   epidermal  ceils  72  hoars  after 
vaccination. 


Fig  12,  F— I. 

Nuclear  secretions  forming  the  crascentic  variety  of  Quamieri's 
bodies. 


Fig.  12,  K. 
A  basophil  Guamieri's  body  of  cytoplasmic  origin. 


Fig.  12,  L  &  M. 
Nucleolar  origin  of  Guarnieri^H  bodies 

Fig.  12,  N-Q. 
Epithelial  cells  simulating  parasitey. 

Fig.  12,  K. 
Degenerating  leucocyte  in  epidermal  cell. 


Fig.  13. 
Nest  of  dau*?hter  cells  derived  from  a  single  giant  cell. 


Fig.  14,  a—/. 
Plasma  cells. 


Fig.  15. 

Leucocyte  126-7  /*  in  length. 

All  figures  magnified  by  1,000,  except  Fig.  13,  which  is  only 
magnified  by  700. 
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PLATE  XXV. 

Fio.  13. 

/Epidermis,   72   hours  after  vaccinalion,   showing  Oaamieri*f 
bodies. 

[Magnified  by  300.] 


Fig.  U. 

Epidermis,  72  hours  after  vaccination  :    Formation    of    bulla 
epithelial  strands,  and  "  balloons." 

[Magnified  bv  100.] 
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PLATE  XXVI. 

FiGB.  15  ft  16. 

Upper  part  of  stratum  mucosum  in  the  epidermiB,  72  honre  after 
vaccination.  Fig.  15  is  nearer  the  site  of  inoculation,  and  in  both 
tigures  the  right-hand  portion  is  that  farthest  from  the  plane  of 
inoculation. 

[Magnified  by  300.] 


Fig.  17. 

Micro-organisms    surrounded    by    leucocytes    96   hours   after 
vaccination. 


Fig.  18. 

Minute  granules  surrounded  by  the  Z-granules,  72  hours  after 
vaccination. 
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PLATE  XXVII. 

Fig.  19. 

Vertical  section  of  skin  of  calf  one  hoar  after  vaccination. 

[Magnified  by  50.] 

Fig  20. 

The  same.    48  hours  after  vaccination. 
[Magnified  by  50.] 
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PLATE  XXVIII. 


Fig.  21. 


Periphery  of  skin-section  72  hours  after  vaccination.  Com- 
mencing leucocyte  infiltration.  The  distribution  of  the  elastic 
fibres  is  also  shown. 


Fig.  22. 


Periphery  of  skin-section  48  hours  after  vaccination. 
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PLATE  XXIX. 

Fio.  23. 

Z-granides. 
[Magnified  by  1,000.1 


Fig.  24. 

Pseudo-bacilli  and  cocci  produced  in  the  eosinophilons  epidern 
cells,  and  in  plasma  cells  by  Gram's  method  of  sttiining. 

[Magnified  by  1,000.] 
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PLATE  XXX. 


Fig.  25. 


Section,  stained   by  Ixiffler's    modified  method,    showing  in- 
crease in  size  of  Z-granules  72  hours  after  vaccination. 


Fig.  26. 


Similar  section  stained  by  Unna's  polychrome  methylene-blae 
tannin  method. 
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PLATE  XXX. 
Fio.  25. 


Section,  8taine<l   by  Ix>ffler*8    modified  method,    showing  in- 
crease in  aixe  of  Z-granal«^  72  honre  after  vaccination. 


Fig.  26. 

SimiJar  section  stained  by  Unna*s  polychrome  methylene-blae 
tannin  method. 
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PLATE  XXXI. 

Pig.  27. 

Junction  of  epidermis  and  dermis  72  hours  after  vaccination. 

[Magnified  by  400.] 


Fig.  28. 

Microphotograph  of  Z-granules  72  hours  after  vaccination. 

[Magnified  by  500.] 
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PLATE  XXXII. 
Fig.  29-31. 

Leucocyte  infiltration  of  the  dermis  72  hours  after  vaccination. 

Fig.  30  shows  the  elastic  fibres  as  yet  unaffected. 
Figs.  39  and  30  are  magnified  by  50. 
Fig.  31  is  magnified  by  300. 


PIATE  XXXIU. 

Figfc  A.-C. 

Vertical   seotiou  of  akin  of  calf  120  honn  after  vaccin^d 
All  three  photognphs  are  taken  from  the  same  section.    FI|f.  Ao^ 
is  taken  at  the  periphery  of  the  section,  and  Fig.  C.  ilose  to  thf 
line  of  inoculation. 

[Magnified  by  300.]  I 


FLAT!  ZXXIU. 


II 


547 


APPENDIX  D. 


Index  to  the  IX)CAL  VISITATIONS  which  have  been  made  by 

Medical  Inspectors  under  the  direction  of  the  Local 
Government  Board,  from  the  date  of  the  Establishment 
of  the  Board  to  the  end  of  1898,  with  regard  to  the 
Incidence  of  Disease  on  particular  places,  and  to  questiong 
concerning  LOCAL  Sanitary  Administration. 

The  names  of  localities  inspected  are  arranged  alphabetically. 
'  lie  reports  printed  in  italics  have  been  reproduced  in  the 
medical  officer's  annual  volumes ;  those  marked*  have  been 
separately  placed  on  sale  ;  and  those  markedf  have  not  been 
printed. 

[^See  further  index  on  page        .] 


APPEND 

Index  to 

Vigitatlon 

Medical 

Inspector) 

1871-98. 


The  ifisjtections  made  in  connexion  with  tlie  Cholera  Survey  of 
1885-86  and  tlw  hdand  Sanitary  Survey  0/1893-95  are  tabulated 
at  the  end  of  ttie  above  IndeWy  and  will  also  be  found  tabulated 
in  the  Report  of  1885  on  Cholera  [C\  4873],  in  tJie  Annual 
Volume  of  188G  of  tfi^*  Medical  Officer  [(7.  5171],  and  in  tfie 
Report  of  1897  on  the  Inlaml  Sanitary  Survei/  of  1893-95 
[C.  8215]. 

Nti  tabulation  has  been  made  of  the  Port  and  Riparian 
Districts  inspected  in  1893-94,  in  connexion  with  the  Port  and 
Riparian  Sanitary  Survey  of  that  j)pritd.  The  insjtection  of 
su^h  dist7ucts  forms  the  subject  of  a  special  Report^  issued  in  1895 
[C.  7812]. 
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40 

47 
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Looalitj  Inspeotedi 


Abergele  and  Pensam  U 

Abingdon  IT.     ...         ...         ... 

Alcester  To^nf  

Aldbroagh*       ...        ...        ... 

Aldeburgh-on-Sea  U 

Alderrihot  U.f  ...        ...        ...        ... 

Alnwick  and  Canongate  U.* 
AlnuHck  U.* 

Alton  Registration  District 

Alvaston  and  Boulton  U.t    

Amble  U.f        ...        ...        ... 

Am*  wen  .••         ...         ...         ... 

Ampthill  R.f    ... 

Andover  R.f 

Andover  U.       ...         ...        ... 

Appleby  (not  iasned) 

Appleby 

'*  Arethusa"  Training  Shipf 

Arlford  Qnrar  Chester)  

^»  /  '/•  1  *  V      •••  •••  •••  •••  ••• 

Atm'jthf/  Qtrintrd  only  in  annual  rolunw) 

^m  nf  %ff  •••  •••  ••«  •••  •«• 

^XrVllf  •••  •••  •••  •••  ••• 

ADU|  ••«  «•«  •••  ••■  ««a 

Aithhovrne  U.*  ... 

Ashby  de  la  Zonch  R 

Ashby  Wonlds  U 

Ashton-in-Makeriield  U 

Ashton-in-Makerfield  U 

Ashton-under-Lyne  V.  

Atherstone  and  Poles  worth 

Atherstone  R.* 

Atherton  Reg-istration  Sub-District 

Atherton  U. 

Auckland  Registration  District 

■/VVvlt/^  I  •••  •••  •••  ••« 

A  roll  IJwijd  Vallry*   ... 
Axminsterj" 

Aylesbury  R 

AyU'Khury  U.     ... 
Ayl('*hiiry  r*  ... 


Balby-cum-TIexthorpe 

xiaiQOCK   u.  ...  ...  ...  ... 

Bangor  U.f 

Jhmyor  IK  and  li.  and  liefket'la  V.... 

Barking  ... 

Barking  (Lodge  Farm)  

Barkingside       

Barnham  Broom* 

Barnstaple,  Bidefoixl,  and  Ilfracorabe 

Barnstaple  R.* 

Jiari'owhy  

Barrow  in- Fumess  U.  

Barrow-on-Soar  Registration  District 

Barrow-on  Soar  R.t 

Barrow-on-Soar  R.f 

Barton-on-Irwell  Registration  District 

Basingstoke  U ^ 

Bath  R.f  


•  •• 

•  •  • 

•  •• 
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Medical  Inspector.   Teat. 


1) 
»» 


Dr.  Parsons 
Thome.  •• 
Ballard 
Reeoe   ... 
Sweeting 
„   Turner... 

Mr.  Spear  ... 

Dr.  Buchanan 
„   Sweeting 
„   Parsons 

Mr.  Power ... 
„    Eyans  ... 

Dr.  Thome... 
Blaxall 
Thome... 
Corfield 
Ballard 

Mr.  Power... 

Dr.  Ballard 
Do. 

Mr.  Spear  ... 

Dr.  Ballard 

Mr.  Power... 

Dr.  Turner 
Bmoe  Low 


n 


I) 


Parsons 


jj 


>j 


Do. 

Mr.  Radcliffe 
Dr.  Wheaton 
Ballard 

Airy     

„    Wheaton 

Mr.  Power 

Dr.  Parsons 
„    Thome 

Mr.  Spear 

„    T.  W.  Thompson 
Dr.  Blaxall 
Thomson 
Gresswell 
Mr.  Spear  ... 


»? 


M 


M 


Dr.  Thome 

Do. 
Dr.  Barry  ... 

X^xJm  •  •  •  •  •  • 

Dr.  Harries 

Buchanan 

Thome 
Mr.  T.  W.  Thompson 
Dr.  Reece  ... 

Bruce  Low 

Parsons 
Mr.  Radcliffe 

Dr.  Barry 

Do. 
Dr.  Parsons 
„    Stevens 


»> 


If 


»» 


Ballani 
Thorne 


1881 

1872 

1875 

1897 

1898 

1886 

1884 

1898 

1893 

1890 

1883 

189S 

1882 

1882 

1872 

1871 

1873 

1880 

1881 

1872 

1887 

1877 

1876 

1886 

1888 

1892 

1892 

1872 

1893 

1882 

1878 

1893 

1877 

1886 

1874 

1880 

189:. 

1874 
1891 

1888 
1888 


1873 
1874 
1884 
1882 
1873 
1873 
1880 
1894 
1894 
1890 

1890 
1872 
1883 
1883 

i88r. 

1874 
1871 
1880 


No. 

Locality  InspButeiL 

Medii.nl  Iiii^ppctor. 

Year 

ST 

Battle  ReriHtTation  Diitrict  (part  of) 

Dr.  Airy     

187S 

G8 

Bed»le 

Mr.  Power 

1877 

69 

BeddingtoQ  B«yftl  Feratie  Orphan  A»y lam* 

Dr.  GresBWHll 

1886 

6U 

BedlingtonBhire  U 

1879 

61 

Bedlinctoimlure  U.' 

Do 

1889 

62 

Bedwelltj  HegistraUou  DiBtrict      

Mr.  Spear 

IHMS 

6S 

Bedwellty  ReKiHtratioa  District      

Do 

1MM4 

111 

nnUawptlfnd  II.'     

Dr.  lllaxall 

1890 

65 

Berwick-npon-Tweed  U.*      

„    P«B«     

18MH 

6Sa 

Bettwi-yJ^oed  B.'        

,.    W'beatOQ 

189U 

66 

JtfTirl/iy  !:•     

„    Pi^e    

1881 

67 

Jtriidlty  r 

„    ThomBon 

1897 

68 

Jliirttrr  U.'      

Do 

1896 

69 

Dr.  Thome 

18T9 

711 

BierleyLana 

Do 

1H74 

71 

BilKton  IU([i8traHon  Snb.Dintrict 

Dr.  Billiard 

1874 

72 

BinRWmt         

..    Thome 

187! 

73 

fl-.rmhshaw  a*^  Alton           

1874 

71 

Biabop's  Lydiard.  &c 

„    Blaxall 

1842 

75 

BUhop'B  Stoitfonl  R 

Mr.  Sweeting        ... 

iHsr, 

76 

Bixhop*  Stortfonl  U 

Dr.  Thome 

187» 

77 

BlabyR 

.,    Blaiall 

188U 

7H 

Blackburn  R 

„    Par«0OB 

1889 

79 

HhN-kh-rn  r.ami  It. 

.,    Airy     

1881 

HO 

Blackwaterf     

„    Stevenn 

1»7(, 

Ml 

Blackwater  Rivert      

..    Turner 

188(1 

SS 

Bleadon 

Mr.  Power 

1879 

Kl 

Rlyth  ReKiHtration  Suti-DiBtridt      

Dr,  Airy     

1872 

B4 

Bodmin  RegiBtration  DiBtriot         

„    PaoionB 

1881 

8.-. 

Bodmin  B.t      

Do.     

1885 

86 

Bodmin  0.+      

Do 

188.-, 

H7 

RognorU 

Dr.  Stevens 

1874 

SS 

Bolton  RegiBtration  DUtriut            

„    Ballard 

1871 

89 

..    Airy     

1881 

'HI 

"Bonrton-on-the- Water  C«<rf  i.-rwrf) 

.,    Rftllnrd 

1874 

91 

Boit       -         

.,    Blaiall 

IKHO 

93 

//™rf/..rrf,  itr..  .\f.,  .\r.  (ll«.;»..r/rM'  dUrai.} 

Mr,  Spear 

18S0 

93 

Bradlord  U.  (Wilta) 

Dr.  Thome 

1877 

91 

Briultord  U.  (Yorks) 

Mr.  Radoliffe 

1871 

or, 

Brailes 

1876 

96 

Brecknock  R 

Dr.  Fletcher 

189.1 

'J7 

Brecknock  U 

„    Harrie*. 

1875 

9N 

Breedy  Butt*  Farm      

.,    WilMn 

1893 

yj 

Brent  River        

„    Copecaan 

1893 

JOil 

Brick  Oartht 

„    Fletcher 

1H9.', 

101 

Jlrldgfxd  Bni-trnluoi  Diiteicl          

BridewaterU 

Mr.  Spear 

IBHS 

1(13 

Dr.  Blaiall 

1874 

lUSI 

Bridlinoton  U 

1881 

104 

BriwleyHiUU 

Do 

18^2 

1115 

UriglitliHgiea  U.*         

Dr.  Buchanim       ... 

lt97 

IIJ6 

Brinkwortb       

„    Bruce  Low      ... 

1S90 

107 

Briiworth  R 

„    Thome 

1874 

108 

BriiworthR 

„    Parsons 

18BK 

100 

„    Bmce  Low      ... 

i;i94 

110 

Ilr..,»}ty    ««,!    Jlc-ltenham    Joi»t     I/,upital 

Mr.  T.  W    Thomp- 

1894 

DUtrirl. 

111 

Jlnm-nhilU  U. 

Do.    

1S9a 

113 

BrowttWUiU 

Do.    

189H 

113 

Brjnninwr  tl.f 

Do 

I89B 

114 

liuekingbam  R 

Dr.  OnwWBll 

1889 

115 

Buckingham  I' 

„    PaTMins 

1888 

Ko. 

Loculity  In.'|m.-ti-<i. 

Meilifol  Iii*p<?ittjr. 

y.iu. 

BI6 

Bulwfll 

Dr.  Harrie.      '     ... 

ic;i 

117 

Biiraham  I' 

.,    Blaxalt 

IM 

M» 

Burnley  U 

,.    Beard 

list 

Burnley  U 

„    Airy     

18,'! 

121) 

Burton  Latimer           

„    Thorn'- 

in;; 

IL't 

Bartun-on-Trpnt  Re|ci«tratiaD  Dintrict  (part 

„   Airy      

is;,- 

oO. 

I31» 

JltntvH-im-Tnul  r  .* 

„    Thoninon 

12a 

BuryC-           

IStii 

1*1 

Ji--!f  !:•       

;;  B^"w  ::: 

w. 

121 

Buahry  Pftrii.h 

Mr.  Rojie 

iw: 

vjr. 

JlH-A    Hill    Park    (j-riHliil  ..n/jp    in  aiinal 

Dr.  Coinman 

IWI 

V2li 

Buxlpd  will  MftresfieUr         

..    Airy    

Ills; 

VJ1 

Do 

1^7. 

nx 

C,ii«i  IWe^r.  faahriig.-       

I)r.  Buchanan       ... 

IH71 

129 

CalneU 

..    Blaxall 

i^;i 

VMI 

CalueU 

Do. 

iwi 

n\ 

Calatook           

Do. 

iti;e 

IS2 

Calvert 

Dr.  BrnoB  Low     ... 

\x^ 

133 

..    Parsons 

iSS9 

133a 

(•amb,.rHe  r.axd  i.r\glflHiHrha„d'     

„    BruoB  Low      ... 

ISKJ 

13* 

Cameley           

„    Swretintr 

l^M 

135 

Caraclford  Rf 

1S7! 

136 

Camel/urd  U 

',',    Ballard  '         .'.'. 

IrfSH 

137 

Campiien           

„    Harries 

]tl7. 

13H 

Cnnnock    U.    anil    R.    (RpBi^tratioii    Sub- 

„    nallnril 

DiBtrict).t 

i;i'j 

Carli;.le  U 

Mr.  Power... 

Nil 

Uarllon 

Dr.  llarri.'f. 

HI 

Carnmrthenlt 

Mr.  Puwcr 

Dr.  Whpnton 

i>; 

112 

Cttrnarv<mBhfrt(-nnil>iii'(sI  Sanitary  iViKtrictii 

„    fSnu-e  Loiv     ... 

(.■ontlofiinl  K-'giVtmlion  SuU-Distritit 

CaWliiil 

!!    Ballanl            '.'.'. 

lfi7J 

1  1 1.-. 
HJ 

i:.:l.,.SiiiH<,l  MriihigilUy  Ka.lrrH  l\mHli,-A 
f'lmltiin 

..    liinceJMV     ... 
„    Buuhanan       ... 
Mr  Pow-rr 

IS!- 

i«;n 

Ht* 

ChurUM  iV^KiHtriitioM  jiiil.-DfHtri.'t  .'"          Z 

Dr.  HoiDp ! 

i»; 

UK 

ciiuu.Ti-.  r 

Mr.  liniLliff^ 

t'hrliiiHf.mi  I- 

Dr.  Itectf 

1s;n 

'■'"■/'/"■"ff  1I>'Vpm'.,'  /■.             

..    Wli«it..n 

l:i;i 

('li.'siinm             

Mr.  Poftvr 

is: 

1.'.3 

Chenhunt  IT.f 

Dr.  Thome 

is;. 

IM 

ir.5 

ChcHH-r  L"        

Mr.  Sn-eetiiiff 
Dr.  Ballani 

1^^' 

iw 

ChestiTfii-M  EegiittrBtion  Dirtript 

„    Thome 

ir,7 

nftltr-lf-Sln-et.  H.' 

ir>8 

ChkhfKWrr 

",    Airv     ..'. 

ir.s 

I'hirh.'ili;- I'.' 

„    BliUtro.lL. 

l'-<M 

t'hir/iri'li;-  /'.• ['_ 

„    Thomson  (with 

\A^S 

100 

Chippenham  R.  (part  ot)       

Col.  Slarsh.) 
.,    Blniall 

ICl 

Chipinnp  Norton  n 

Do. 

is: 

1S2 

Dr.  Kletther 

. 

iii3 

l»4 

Chittlfhampwn         '  ..'.         '.".         

„    Ballanl 

..    Houii. 

1.17: 

"" 

churw  cunc».)  I- ::: 

„    FarsoQB 

iss! 

Medical  Inflpector.     Yew. 


Chrutchurch  (Htuita.)  U,*    ... 

ClApham  

Clayton,  Went,  U 

CleatorMoor  V.i        

ClitheroeR 

Cogg'efihall*      

Collie  and  jUaraden  U.f 

Combroolce        

Congteton  U.t 

••  ('•irmriiU "  IVaiiiing  .Shi/i  ... 
•' O'ruwall"  Trai»iiig  Shiii  ... 
"Cornwall"  Training  Shipf 

Cotwen  R.         

Ciitlani/  Jti-giilratinn  Hiib-Diilrii' 

Cowbndire  U 

Cowpen  U 

'^'■"'"'■y'         

Cranbrook  E.* 

CranGeld  

Cricklftdo  and  WoolUrn  Boosett  B 

Crofton 

Crompton  U 

Crojde    

Croydon  R.t     

rr.>!/4o-i  IK       

Cnmbctworth  U 


Dathamt  ...  

Dartford  Reiriatration  Snb-Districtt 

DarCfonlR 

DarCfoid  U.  and  E.     

BarUiD  Registration  Sab-Di^tnotf  ... 

Dee  Watershed"  

Denbigh 

DenbiRh  IT 

Derry  Hill*       

Deflborough  U."  

Der,.H,mrl*         

Dewshnryf        

DewBbar;  R^istration  District 
Dingeetow  R^iatration  Sub-Dielrict' 

Dolgelley  U 

Donoaster  U 

DomngtoaaHil  Jttwltm  

Donington  and  Moulton  t      

DoreR 

Drsjcottt  

DrovIcHden  U.+  

Dudley  U 

Dnrhom  County  

Durham  RejfiBtiation  Diatrict 


Eagley    

Ewington,  R.  ... 
Easingwold,  R.... 
East  Haddon     ... 
Eattrg  Jl. 
Eaton  Bray  B. ... 


Dr.  HiTut 

ISM 

„    Faraons 

1S82 

„   Thome 

I8T1 

„    P<we    

18S8 

.,    Airy   _ 

1880 

Do.     

1882 

Do.    

ISM 

Dr.  Ballard 

I8TS 

„    P«g« 

lees 

Mr.  Badoliffe        ... 

1877 

„    Power 

I87B 

Do.    

1881 

Dr.  PatBOna 

1881 

.,    Airy     

IS88 

„    BruoeLow     ... 

1895 

„    ParsonB 

18BS 

„    Orenwell       ... 

1S8» 

,.    Airy     

18ST 

„    Cory    

1878 

„   Thome 

1880 

„    Copeman 

189t 

„   Sweto 

18T9 

„    Home 

187a 

„    Page    ...          .. 

1883 

1876 

»    Barry 

1891 

Dr.  Tamer 

188e 

Mr  Spear 

Dr.  Thome 

1B84 
1879 

Hr.  Spear 

1889 

Dr.  BrooeLow     ... 

1889 

Do. 

1895 

Dr.  Paruna 

1881 

„   Thome 

1877 

„    Home 

1893 

„    Fletcher 

1891 

„     PatKMW 

1889 

„   Sterena 

18T4 

,.    Thome 

1878 

Mr.8p«tf 

1888 

Dr.  ParBona 

1888 

„    Thome 

187S 

„    Page 

1883 

Do 

1884 

Dr.  Fletcher 

1898 

„    Botrd 

18TS 

„    Fletcher 

1897 

„    Ballard 

1874 

1894 

.,  Spear 

1881 

Mr.  Power 

1876 

Do. 

1887 

Do. 

1879 

Dr.  Barry  ... 

1890 

„    BruoeLow      ... 

1889 

Dr.'  I^to'n 

1887 
1897 

552 


Na 


Looalify  Impacted. 


Medical  Inspector.    Year. 


221  Ebhw  Fiu'h   Valley* 

222  Khhw  Fawr  Vall^* 

223  Khbw  Main  Valhy* 

224  EctoD 

225  Edmondsley 

226  Edmouton  U. 

227  Ely  R.t 

228  Enfield  U. 

229  Entitld  C* 

230  Knjield  ]Vork/f4»uMf'* 

231  Erpingham  R. 
231o  Eton  R.* 

232  Everaholt* 

233  Exeter  U. 

234  Exmouth  U 


2^5  Faldinjr worth  and  Barlings 

236  Falfoirfifiid         

237  Fare/utm  lUtjigtrtitUm  Dixtrirt*        

238  FanntjdoH    li 

239  Farnborought 

240  Farnliani  Registration  District        

241  Famham  Uf     

242  Faversham  R 

243  Faversham  U 

244  Faversham  U.  and  R.  (Registration  Sub- 
DiPtrict). 

^~i*>  FCisce&ci  ...         ..•         ...         ...         ... 

24rt  Fesciniog  Registration  Sub-District  (R)    ... 

247  Festiniog  U.* 

245  Fleetwo  xi-on-Wvre  U.  

249  Flint  U.t  .^,         

2.')0  Flint  !\*  

2.'>1  FoleHhill  H.f 

2.->2  FoleshillR 

2.")3  Folkestonft        

254  Forent  Row  and  Kast  Hoathlcj        

2.V)  Frimloyf  

23*)  Fulbeck  


257        Uainsboroujrh  Union 

257ff      Gainsborough  U.*        

25H       Galgato 

2r)9       Gateshead  U.* 

2»;(>        (iilliiwhatn  r.*  

201        Glanabcr  

2rt2        Glanfonl  Brigg  R 

2r»2/      Glyncorwg  'J 

2H:i       G(Kialming  and  Farucombc 

2*>4        Go<lmanche^tor  V 

265       Goole  U 

206        Grampoupd        

267  Gravesend  U 

268  Gravesend  U.* 

269  Grays  Registration  District 

270  Great    Baddow    Registration    Sub-District 

(part  of). 

271  Great  Coggeshall         

272  Great  Dnnmow*  


Mr.  T.  W.  Thompson 
Do. 
Do. 
Dr.  Buchanan 
Harries 


j» 


»» 


Parsons 


Do. 

Do. 
Dr.  Bruce  Low 
Copeman 
Gresswell 
Johnstone 
Parsons 
Fletcher 
Parsons 


»» 


»j 


Dr.  Gresswell 
„    Airy    ... 
Mr.  Spear  ... 

Do. 
Dr.  Turner 
Mr.  Sweeting 
Dr.  Turner 
Mr.  Power 

Do. 

Do. 

Dr.  Airv    ...  . 

„     Blaxall 
Mr.  Evans  ... 
Dr.  Harries 
Mr.  Si>ear  ... 
Dr.  Reece  ... 

,.     Ballard 

„     Parsons 

Do. 
Dr.  Airy     ... 

„    Turner... 

.,     Wheaton 


Mr.  Radcliffe 
Dr.  Mair     ... 
,,    Barry 

x^yjm       •  •  •  •  •  ■ 

Dr.  Sweeting 

))    ■"■i^^      •  • »         • . • 

,.    Gresswell 
Mr.  Royle  ... 

.,    Power... 
Dr.  Parsons 

.,    Home  ... 

„    Corfield 
Mr.  Radcliffe 

„    S.  F.  Murphy... 
Dr.  Airy     

^^\Jm  •  •  «  •  •  • 

Dr.  Thome... 


Ko. 

Localit;  loepeoted. 

Medical  Inapeotar, 

Year. 

273 

Qteat  Orimiby  U 

Dr.  Home 

1H71 

27* 

Great  Grimaby  n 

„    Pttr8on« 

a75 

Great  MaBBinghim      

1^177 

276 

lireat  Milton 

Do.     ...         '.'.'. 

1872 

277 

Great  Ormond  Street  Hospital         

Mr- Power 

1880 

278 

Great  OaBPbnrn  H.t 

Dr.  Wheaton 

1897 

879 

Great  Teyt        

l8<Kt 

280 

Great  Tarmonth          

:;  Air^T!    ::: 

1875 

281 

Guildford  B-t 

Mr.  I'ower 

IS82 

283 

))r  ThiTQc 

IN7.-. 

283 

GuiBbrough  I- 

.,    Harries 

IH73 

284 

Gunnislake        

„    Blaiall 

1881 

2H5 

//«'->' 

Dr.  ISallanl 

IK-l 

2NS 

llaUlrBiI  th.,Uh-al,««  Dhlnvf       

.,    Bruce  Jmv.-     ... 

l.-iS'J 

287 

..      pHTBOnK 

i>tm 

28W 

HambleJon  B/            

..    Airy     

IMM7 

28U 

llandtfworth  U.            

..    Ballard 

1075 

2WI 

Haiiley  U."         

Mr.  Speur 

tHH!) 

Wl 

Hanwell            

Dr.  Thome 

IH7<> 

293 

Ha-tingB  (St.  Mary-iu-the-C.'fl«tl«  Sub-Dia- 

trict)+ 

Mr.  Spear 

i.'-yo 

2a3 

//.Mf/nn.  /'.  Ortrf  11'    . 

Dr.  Bruce  Low     ... 

1SU4 

394 

Hatfield  R 

Do 

2a.-. 

Hatlej  Cockavne         

Dr  Buobanao 

189K 

31M1 

Havrrfordwent  R.  {m't  («wcif)t        

,.    Swetc 

l"?!) 

2H7 

Haverfordwest 

..    Par^onu 

I88II 

ays 

Hayfield  R 

Do. 

IM8B 

2!>9 

Hajle  r.'          

Dr  Mivart 

1897 

3(H) 

HeageU 

„    Parsonn 

1883 

301 

Heath  Town  U 

Mr,  Spear 

1884 

302 

Hebden  Brid^o  Registration  8ub-Ui«trict... 

Dr.Grow-vell       .. 

t8M.-i 

■M» 

,.    Bruce  Li.w     ... 

iMil--. 

304 

HeUton.  Falmouth,  and  Rodnith  U.  and  R.f 

.,    Ballard 

1883 

ai& 

/W*f,.«  //.-       

..    ParHiiu 

1887 

306 

//rW..rt  /-.•        

Do. 

I8M7 

307 

HcniBl  Hemp«t«nl  R 

Mr.  Sweetinjr 

:i(W 

HendonR,         

Dr.  Bruce  Low     ... 

I8!I2 

3ut« 

Ih»Sn»r.'      

Mr.  Power 

Imn:I 

:iii> 

Henley  and  Barham 

Dr.  Airy     

IW.-iO 

:ill 

Hepworth  U 

..    Barry 

iNin 

312 

Herahamt          

,.   Thonip 

1872 

313 

HetU.n-k>-HoIf  He(tiBtrati<-ii  >*ul)-I)i«5riot... 

Mr.  Power 

l«71 

911 

Hetton-le-Holet          

Dr.  Pletoher 

189,-. 

3111 

Heywood  U 

Mr.  T.   W.   rhoiup- 

1892 

316 

Hiiffaam  Ferrers          

Dr.  Ilomi- 

1871 

317 

HiiicklavU.t 

..    Airy     

1881 

318 

J/ifrUeg  r.  ,.«d  Jl.- 

..    Wheaton 

I8!(3 

319 

incMey  U.  and  B.' 

Do 

t8<Jl 

320 

indleyU.t      

Mr.  Spear 

Iffi 

321 

indleyU 

Dr.  Pardons 

inm 

323 

itchinB 

Mr.  Sweeting        ... 

188') 

S23 

fli/rllif  (.•       

.,    Power 

1883 

321 

Dr.  ParjoDB 

1882 

siri 

Mr.  Evans 

189ft 

326 

HolUngbonrn  R 

Dr.  Parsons 

1888 

327 

Holme  Coltram  U 

Do.     

1888 

"• 

HolyhB«dB.t 

1 

Mr.  Harvey 

1888 

Xo. 

LooaUlr  Inepectod. 

1 

Y«r. 

129 

Holj-hend   U.   and    R.   [Begirtration  Sob 

IliMrict). 

Dr.  Ogle     

\m 

330 

Holrwcll  Parish          

.,    Miyftrt 

ISM 

Kl 

Holywell  R..nu.trMion  DiBlJrict        

.,    ElaiaU 

Ig7i 

3:12 

Holywell  R 

„    Pkreons 

im 

333 

IIolvwellD 

Ito      

ISSI 

3:)-l 

HooR 

Dr.  Airy     

ISSl 

33;; 

HooR 

Mr.  Spear 

im 

SM 

..    Power 

im 

337 

Horsforth  U.' 

Dr.  Bruoe  Low      ... 

1S9T 

838 

Hotwkh  Begistnition  Hnb-DUtriet 

Mr.  Spew 

im 

339 

lUnighlon-hSpriHg  R*          

Dr.  Page    

ISW 

340 

Howdfln  R 

Mr.  Sp«r 

mi 

341 

HiiuknallTorkanlU 

Dr.  Harries 

18TJ 

342 

Hueknall  Torkard  U.'            

..    Home 

1W4 

343 

lIucknallTorkanin.*            

„    Buofaanan       ... 

im 

314 

.,    Harriftf 

ISrJ 

345 

Hiidilei>licld  U 

„    Buuhuuui 

18» 

34R 

HullU 

«    Aij7     

IBSS 

347 

\m 

34N 

Do.     ...         '.'.'. 

im 

349 

Huntir.1,  field 

Dr.  Hiv»rt 

iSH 

;i.-.ll 

Ilylhe  and  Bnutifhun*          

„    BnUtrode       ... 

I8M 

.,-, 

llkeHtoii  U 

Dr.  Blaxall 

1881 

3r.2 

rimiiiBWr           

Do 

isn 

Dr.  Parsong 

1S7> 

3r,4 

h-ybrUhji-     r.    {Jl.i>nKt,il    m;    I"?".».'   /.• 

Do 

IdST 

ISSli)*  I^Sioiill-jwj-  aiiiimij  Iloij-norli-ri). 

.,-., 

Kw^hlfyaiidOakwortht      

Dr.S(c.m« 

lf7J 

Mr.  Sweeting 

\8(^ 

Kca-inBlami*     '".        '.'.'.         '.'.'.        Z        '.'. 

Dr.  Bruce  Low     ... 

\8% 

sris 

KryuslianiR 

..    BlBiall 

tm 

Kiddi-rmilwUT  U."        

„    Pareotia 

im 

mi 

KidaiTiiiiiisler!- 

Do 

ISU 

3KI 

KilliLirn  and  SI.  .lulmV  Wood           

Wf 

;  Dr.  PnreonB 

i>^ 

:iii3 

„    Airy     

\m 

„    Bflllar.1 

im 

I-..                ■    ■  1  hm  WooilhnV  U.     ...         '.'. 

.,    Blaiall 

im 

:.    Airy     

im 

A            /        .  .     ./  f;sf,in<,;l 

..    HruceLow     ... 

im 

:     .,    Mivart 

im 

SCI. 

,.    Barry 

i»9i 

370 

Kiiighton  Reffi-ljafiou  Dintrbt       

I     :.    Airy' 

Wi 

371 

Ukeiiheath       

Dr.  Col«man 

1892 

372 

UinVtht          

I87S 

373 

,.    Thomioa 

ins? 

374 

/,»^ftVW           

.,    RruueLow     ... 

1S94 

Lnunct-ston  R.| 

„    Piireons 

1S»4 

37fi 

Li-ekR 

Do 

im 

Liiirb   (],ai]Ou.shiu-) 

Mr.  Power 

mi 

Lfiit.m  r.  (now  jwrt  iif  XoltinehaiiOt       .. 

Dr.  Thorna 

1875 

3711 

LepUm  I' 

.,    Barry 

1891 

3M1, 

Lcwft.  Hegiflfrati.jn  District 

„    Thorne 

lg74 

m 

Lej-tont 

,.    Sweetiny 

1S93 

Na 

Looalit;  lupeotod. 

Medical  Inspootor. 

u. 

38a 

LiniBfield            

Dr.  Coperaan 

1892 

:hs3 

LineUde 

„    BulBtcode       .. 

I8U4 

384 

Littleport         

„    Thome 

1873 

385 

Llandowyrcwm            

.-    Airy 

1880 

386 

LluidisHilio  RwiBtntion  Snb-Dutiicl, 

Mr.  Spear 

1888 

387 

Llanelly            

Dr.  Harriea 

1872 

388 

Llanellyt          

„    Blaxall 

1876 

389 

Llanelly  U 

„    Tarsoiu 

1880 

3»0 

Llanfrechfa,  Upper,  U,+        

Mr.  Spear 

1883 

391 

LUnfyllinR 

Dr.  Parson* 

1881 

S93 

Lla^fyxyM       

„    Sweeting 

189,-. 

sy3 

LlEDllyfiii  and  Llanwnda      

„    ParHona 

1881 

39t 

..    Airy 

1880 

3U.-, 

Llanrhaiadr      

,.    Thome 

1877 

396 

„    Parconfl 

1888 

397 

£.«/rf..«' 

,.    CopeniBU 

i8ue 

198 

Limdon,  Soutbem  Di«trioUit 

Mr.  Radcliffe 

1872 

399 

I^-Hdui,  P.-rt  «/\          

1896 

iW 

Long  B«t)ton     ...          

,.    Sweeting 

1894 

4(JI 

Lour  Bnckby* 

„    Brace  Low     .. 

1896 

402 

LongBaWnU.t           

„    Tnmer 

18S6 

4(13 

LougtonU."      

Mr.  Spear 

1889 

403a 

LongtonU.  and  FenWn  U,' 

Dr.  Fletcher 

1898 

404 

iMVuhtun           

Mr.  Power 

1878 

405 
406 

Loughtont 

Ltiuvr /Irij-liam  ('.      

Dr,  B^ll" 

1880 
1888 

407 

„    Aii-J 

l8So 

408 

Lowestoft  U.' 

„    Copoman 

1896 

40U 

LadRvanU-    

1896 

4M 

Ludlow  v.  and  R.  (RcsiHUfttion  District)... 

..    Airy 

1876 

4101 

„    Fleteher 

1898 

„   Airy 

1880 

Lymington  U 

Do 

1878 

413 

Lympsham        

Mr.T.W.ThompsM 

1895 

414 

Maculestield  Registration  DiHtriot  (part  of) 

Ur  Thome 

1873 

Machynlleth  Ruistratioii  Distriot 

,.    Airy     

1878 

41B 

MaestegU.-      Z        

Mr.  Spear 

1889 

417 

ManchesMr  Royal  Inflrmwy 

„    RodcliHe 

1876 

418 

Manorbiur          

Dr.  Airy     

1880 

419 

.V,i«.n'l,l  /IMrirf       

1898 

420 

Manalicld  RegietmtioD  DUtrict        

1885 

4:!! 

Margate  V.  («.</  «-««rf)         

„    Harnee 

1873 

4Z2 

MarettteU.'     

..  Pair« 

1887 

423 

Marhamt           

„    PaiBons 

1887 

424 

Market  Weightont      

Mr.  Roylo 

1885 

421« 

Maraton,  Hingham,  and  Long  Benningtoii... 

Dr.  Wheaton 

1898 

426 

Mar>jhb.'He;  fH 

Messrs.       Radcliffe 

1873 

426 

Maryport  V 

Mr.  Spear  ...' 

1882 

427 

Matbry  and  Llanrian 

Dr.  ParBona 

1880 

428 

MBlton  Mowbray  R.t 

„    Blaiall 

18S1 

429 

.VMm  M.-irhras  V. 

Do 

1880 

430 

Mendham          

Dr.  Airy     

1873 

431 

Mertow 

,.    Horoe 

1893 

432 

MeMingbamt 

„    BrueeLow     .. 

1897 

433 

Meiborongh  U 

„    Thome 

1873 

434 

MidAle,hfv«gh  U.'      

„    Ballard 

43S 

MiddleBbrongh  n.'      

„    BrueeLow 

436 

Nid4,mer  y^rt^n  U.' 

„    Blaxall 

1888 

.>52 


No. 


Looilitj  Inspected. 


Inspector.    Teu. 


I 


221 


324 

225 

ZZd 

227 

228 

22» 

230 

231 

231a 

232 

233 

234 


2i5 
236 
237 
238 
239 
240 
241 
242 
243 
244 

245 
24H 
247 
248 
249 
2r>0 
2.>1 
252 
253 
254 
255 
2d6 


257 

27)1  a 

258 

259 

26(» 

2H1 

262 

262/ 

268 

264 

265 

266 

267 

268 

369 

270 

271 
273 


Ehhw  Farh  Valtry^ 
Ehhw  Fawr  Vall^^ 
Ehhtr  Maim  Valley^ 
Ecton 

Edmondslej 
Edmoucor.  U.    ... 

£«ly  xCt  ...         ... 

Enfield  U. 
/;*>///  V* 

Erpinghun  R.  ... 
Eton  B.* 
Everaholt* 
Exeter  U. 
Exmor.th  V 


Faldinirworth  and  Barlings 

FalUtwJield         ...         

Farehim  lUgi^trat'utH  Dintrirt^ 
Far'iHgihtM    if.  ... 
Farnboronght  ... 

Famham  Registration  District        

Farnham  Uf     ...        ...        ...        ...        ... 

Faversham  R.  ... 

Faversham  U.  ... 

Faversham  U.  and  R.  (Registration  Sub- 
District). 

A  f?lBM3Ml  •••  •••  •••  •••  ••• 

Fesciniog  Registration  Sub-District  (R)    ... 
r esLiuiog  u.     ...        ...        ...        ...        ... 

Fleetwo^d-on-Wyre  U.  

a  llUv  ^  •  I         •••       •••       •••       •••       ••• 

£^  i  f  "C     9    m  •••       •••       •••       •••       ••• 

Foleshill  R.t 

Foleshill  R 

Folkestone 

Forest  Row  and  East  Hoath^ej       

Frimleyt 

F  UA l^v\/&  •••  •••  •••  •••  ••• 


Gainsborough  Union 

Gainsborough  U.*        

Vxaigaue  ••*         ...         ...         ...         •••         ••« 

vrai/esneaci  c.    «••        ...        ...        ...        ... 

GiUinglunH  l\*  

Glanaber 

Glanford  Brigg  R 

Glyncorwg  U 

Godalming  and  Farucomlx' 

Godmanchester  U 

\jooie  u ..  •         ..«         ...         ...         ...         ,,, 

Grampourd       

Gravesend  U 

Gravesend  U.* 

Grays  Registration  District 

Great    Baddow    Registration    Sub-District 
(part  of). 

Great  Coggeshail         

Great  Dnnmow*  


Mr.  T.W.  Thompson 
Do. 

\m 

Do. 

•  •• 

\m 

Dr.  Buchanan 

•  •• 

187J 

^    Harries 

•  •• 

1?J73 

^    Parsons 

•  •• 

l^!jO 

Do. 

•  •« 

lljWo 

Do. 

•  •• 

!»<*) 

Dr.  Bruce  Low 

•  •• 

\m 

^    Copeman 
„    Gresswell 

•  •• 
•«  • 

18S5 

,.    Johnstone 

•  •• 

\m 

.,    Parsons 

•  •• 

\m 

„    Fletcher 

•  •• 

mi 

,.    Parsons 

•  «• 

\m 

Dr.  Gresswell 

•  •• 

\<^ 

,.    Airy    ... 
Mr.  Spear  ... 
Do. 

•  •• 

187» 

1888 

Dr.  Turner 

•  • 

1886 

Mr.  Sweeting 
Dr.  Turner 

•  •• 

•  •• 

1W5 

Mr.  Power 

•  •• 

li<80 

Do. 

■  •  • 

1880 

Do. 

•  •• 

1875 

Dr.  Airy    .... 
,,    Blaxall 

•  •• 

18S0 
1875 

Mr.  Evans  ... 

»  •• 

1894 

Dr.  Harries 

•  •• 

1873 

Mr.  Spear  ... 
Dr.  Reeoe  ... 

•  •• 

•  •  • 

188S 
1895 

..    Ballard 

•  •• 

1874 

„    Parsons 

•  •• 

1891 

Do. 

•  •  • 

1S82 

Dr.  Airy     ... 
„    Turner... 

•  •• 

•  •  • 

1880 
1886 

.,    Whf^ton 

•  •• 

1896 

Mr.  Radcliffe 

•  •• 

1876 

Dr.  Mair     ... 

•  •• 

1898 

„    Barry  ... 
Do.     ... 

•  •  • 

•  •• 

1882 
1883 

Dr.  Sweeting 
.,    Airy     ... 
,.    Gresswell 

•  •• 

•  •■ 

•  •  « 

1896 
1880 
1885 

Mr.  Royle  ... 
„    Power ... 

•  •  • 

•  •• 

1898 
1874 

Dr.  Parsons 

■  •  • 

1884 

.,    Home  ... 

•  •• 

H71 

,.    Corfield 

«  •  ■ 

1871 

Mr.  Radcliffe 

•  •  • 

1877 

„    S.  F.  Murphy... 

Dr.  Airy     

Do.     ...         ... 

1885 
1889 
1873 

Dr.  Thome... 

•  •• 

1876 

„    Airy     ... 

•  •• 

1883 

5&3 


Inspected. 


Medioal  Inspeotor.    Te^r. 


Great  Grimsbj  U.       ...        ... 

Grefltt  Grimsby  U.        ...  ••        ...         ..• 

Great  Mftsnn^ham 
Great  Milton 

Great  Ormond  Street  Hospital         

Great  Ou^bum  R.t 

vrreai  x eyy         ...         ...         ...         ...         ••* 

Great  Yarmouth  ...        ...        ...         ... 

Guildford  R.f  ... 

Goisbrough  RegiRtration  Ditrict  (part  of) 

Giiij*broiigh  V. ... 

Guimitflake 


M  M  %M%  f  /  Cf  a*  •••       •••       •••       •■•       •••       ••• 

IlalftvatI  Jiff/tJttnitiifH  Dutfrirt* 

Hambledon.  iic*         

Uambledon  R.*  

Hand^worth  U. 
H&nlcv  U  ♦ 

Xl  ttXl  vv  %iX  X  •••  •••  ■••  •••  ••• 

Hastings  (iSt.  Mary-iu-the-Castle  Sub-Dis- 

trictjt 
Ifn^ting*  I',  ami  //.*.., 
Hatfield  R. 

Hatley  Cockavue         

HaverfordwcKt  R.  {Hot  >txtfftT)i        

Haverfordwest 

XlctT  UdU   m\%  •••  •••  •••  •••  ••• 

HaviA  V  * 

XXt?i»K%?    ^«  •••  •••  •••  •••  ••• 

Heath  Town  U.  

Hebden  Bridge  Regibtratioii  Sub-DiKtrict... 

Helmsley  R.*    ... 

Helston.  Falmouth,  and  Redruth  U.  and  R.f 

MlflitlOH    Km  ...  ...  ...  ...  ... 

Ift'lxton  f  .* 

Hemel  Hempstead  R 

Hendon  R. 

£  ICitulIrt'   '•  «..  ...  ...  ...  ••• 

Henlev  and  Barham 

Hcpworth  U.     ...        ... 

nersnaniT  ...         ...         ...         ...        ... 

Hetton-lc-Hole  KegiHtratiun  Sub- District... 

Hetton-le-Holet  

^xe\  1^  UOQ  L/.       ...  ...  ...  .*•  ... 

Higham  Ferrers  

Hinckley  U.f 

Uinchley  f.  and  Jf*  ... 

Hinckley  U.  and  R.* 

Hindley  U.t 

Ilindley  L. 

Hitchin  R.        ...        ...        ...         •>-         ••• 

flitchin  r*       ...         ...         ...         ... 

Holbeach  R.      ...         ...         ... 

Holbeach  U.*    ...         ...         ...         ... 

HoUingbourn  R.  

Holme  Cultram  U 

Holyhead  R.t   ... 


•.c 


Dr.  Home  ... 

«  •• 

L^iTl 

„    Parsons 

•  • 

ISSI 

,,    Thome 

•  •  • 

is:: 

Do.     ... 

•  •• 

u:2 

Mr.  Power  ... 

•  *• 

18Si» 

Dr.  Wheaton 

•  «  • 

isu: 

..    Copemau 

•  •• 

18!»:< 

„    Airy     ... 

tt  •  • 

is::. 

Mr.  Power ... 

•  •  • 

1SS2 

Dr.  Th«»me 

«  •  • 

is::» 

„    Harries 

«  *  • 

is:a 

,,    Blaxall 

•  •  • 

I  SSI 

Dr.  Ballanl 

*  •• 

I  SSI 

..    Bruce  Ijuw 

«  •  • 

ISS«.i 

.,    Parsons 

•  •• 

ISS4 

..    Airv     ... 

•  •• 

iss: 

..    Ballard 

•  •  • 

is::> 

Mr.  Spear  ... 

•  •■ 

issy 

Dr.  Thome 

•  •  • 

is:rt 

Mr.  Spear  ... 

•  •  • 

isyo 

Dr.  Bruce  Low 

•  k  • 

ISIM 

Do.     ... 

•  •  • 

issy 

Dr.  Buchanan 

•  •• 

18S)« 

,,    Swete  ... 

•  *  • 

i«:«.» 

..    Parsons 

•  •• 

IS80 

Do. 

•  •• 

ISS« 

Dr.  Mivart 

*  •• 

isu: 

„    Parsons 

•  •• 

i8s;» 

Mr.  Spear  ... 

•  •• 

18S4 

Dr.  Oresswell 

•  •  • 

iss:» 

„    Bruce  Low 

•  •  « 

isv»:i 

.,    Ballard 

•  •• 

ISS2 

..    Parsons 

•  •• 

iss: 

Do. 

•  •• 

i8s: 

Mr.  8  WW  ting 

•  •• 

iss:i 

Dr.  Bruce  Low 

•  •• 

1S!»2 

Mr.  Power ... 

•  •  • 

iss:j 

Dr.  Airy     ... 

•  •• 

isso 

.,    liarry  ... 

•  •  • 

ISIK 

,.    Thome 

•  •• 

18:2 

Mr.  Power... 

•  •  • 

is:» 

Dr.  Fletcher 

•  •  • 

18M 

Mr.  T.  W.  Thomp- 

18512 

son. 

Dr.  Home  ... 

•  •• 

i8:i 

,,    Airy     ... 

•  •  • 

1881 

..    Wheaton 

•  ■  • 

isya 

Do.    ... 

•  •• 

181M 

Mr.  SiH»ar  ... 

•  •  • 

1882 

Dr.  Parsons 

•  •• 

IShC 

Mr.  Sweeting 

•  •• 

188.1 

.,    Power ... 

•  •  • 

1883 

Dr.  Parsons 

•  •  t 

1882 

Mr.  Evans  ... 

•  •  « 

1896 

Dr.  Parsons 

f  • 

1886 

Do.    ... 

•  •• 

1888 

Mr,  Harvey 

•  •• 

1886 

1 


Ifc 

Hedi<»l  iDspecto.  .tm 

&29 

Holjhead   U.   sod    E.   CB^iBtraUon  Snb- 

Kintrict). 
Holywell  ParUh          

Dr.  Ogle    !*■ 

330 

.,    Hivait IK 

831 

Holywell  RejrUtrirtion  Dinriot        

.,    BlaxaU         ...    K 

332 

Holywell  R 

„    PanoDB         ...    i* 

333 

Holywell  U 

Do     1 

33* 

HooR 

Dr.  Airy     1 

335 

HooR 

Mr.  Spear \\ 

S36 

Horuinirsbanit 

.    Power i 

337 

HorHforth  v.* 

Dr.BmoeLow    ...    I 

338 

Horwicli  Bt^Bttation  Snb-DiBtriut 

Mr.  Spear 1 1 

339 

//..Kfl*/<-n.t-Spn«ff  fl.'         

D'-P-ire    1 

3iO 

HowdenR.        ...         

Mr.  SfWkt I 

31! 

Hnekn»ll  Tcffkarf  U 

Dr.  Harries          ...    1 

342 

Hucknall  Torkard  U.*            

„    Home I 

343 

Hucknall  Torkftrd  U.'           

„    BuobanMi      ... 

3U 

Huikiiiill-uti'ler-nulhwiiitp  U.t      

„    Hamea 

315 

I  mi.liTHlidil  I*            

„    Enuhanan      ... 

34R 

Hull  U 

„    Airy    

B17 

Huntingdon  BeKiBtration  District 

.,    ParMna 

MM 

HontingdonU 

Do.     

3(9 

Huntic.gfield 

Dr.  MiTKt 

HM 

„    BnlBtrode       ... 

SSI 

Ilkeston  U 

Dr.  BlaxBll 

363 

HminHMr           

Do 

3.-.3 

Ince-in-tUker&eld  U 

Dr.  Pueraia 

334 

Do 

3>>i> 

Keiijhlcy  and  OBkwortht      

Dr.  Stevens 

A-'iK 

KemiMton'        

Mr.  Sweeting        ... 

357 

KesBingliuid* 

Dr.  Bruce  Low     ... 

a5a 

Keynflham  R 

„    BlaiaH 

3.-.'J 

Kidderminster  U.*       

„   Parsons 

31-K) 

Kidderniiniite   U.        

Do 

361 

Kilhurn  and  St.  John's  Wood           

Mr.  Power 

362 

At/*A«iH/rf..«      

Dr.  P«rs<ma 

3ri3 

KUUngworth 

„    Airy     

304 

KingsUridt'e  R.t          

„    Ballard 

„    Blaiall 

lUUi 

KinKsLynn      

,.    Airy     

S67 

A;«j\y..v«-,««rf(/rtj,m«/    

„    Bruoe  Low     ... 

3118 

KiH!/--  J.sun  ami  G'li/ff-d' 

„    Mivart 

Sfiil 

K-M^JoH  r. ...        

,.    Bwry 

370 

Knighton  Beip^tration  Diatriot       

.,    Airy     

371 

Dr.  Copeman 

372 

373 

I.ai,.-a.t.r  (.• 

,.    Thomson 

374 

jMJ-_li.-Id'             

„    BraoeLow     ... 

Lanneeston  R.t 

„    Parsons 

376 

Leek  R 

Do.    

377 

Mr.  Power 

37K 

Lrntvn  I',  (now  pMt  ol  Nottingham)!      ... 

Dr.  Thome 

37'J 

Lepto"  V 

..   Barry 

SMC 

Lfwea  Registration  District 

„    Thorn* 

»»l 

Lejtont 

„    Sweetinr 

ro. 

Looiaity  iDtpeotad. 

r 

Tbm. 

» 

LiniRfield          

Dr.  Copeman 

1893 

f3 

LiiwI»dB 

„    BuUtrode       ... 

18m 

i* 

Littleport         

„   Thome 

18T3 

!6 

■■    Airy     

1S80 

16 

Llsuctiiwilio  B«KiBtraUoD  Snb-Dwtriut 

Mr,  Spear 

1R88 

17 

Llanellj            

Dr.  HuTiea 

ID73 

te 

LUnelljf          

„    Blatall 

1S76 

» 

LlMieilyU 

1880 

10 

LUnfreoUa,  Upper,  C.t        

Mr.  Spear 

1883 

LUnfyllinB 

Dr.  Paraong 

1881 

'3 

LlaM/ynvdd        

,.    Sweeting 

181l.> 

<3 

LlKDgollenU 

1881 

<4 

,.    AiT     

1880 

„   Thome 

18T7 

« 

LlMwddjn        

„    PawMW 

1888 

■7 

i..rfrf.'»' 

,.    Copeman        ... 

I8!I5 

8 

LoDdoQ,  Sontbem  DiittriotBt 

Mr.  Radcliffe        ... 

1872 

•J 

/>■•*.«,  ft.rf  ./t          

Dr.  Buchanan       ... 

1896 

0 

Long  Benton 

1894 

LontrBuckbj' 

„    Bruce  Low     ... 

1896 

Long  Baton  U.t           

Mr  s"""*' 

1886 

LongtonU.-      

Longton  U.  and  Fenton  U.* 

Dr.P^hK         ".'.. 

1889 
I81I8 

lA'nghloH           

Mr.  Power 

1H78 

Loushtont 

Iaxi^  Brirham  r.      

Dr.  Bl^l"        ... 

1880 
1888 

Lower  Sheringhamt 

"    Airy     

1885 

LoweatoftU.' 

„    Copemau        ... 

1896 

Ludgvan  U.* 

„    Sweeting        ... 

|89« 

Lndlow  U.  and  R.  (R^nNtratiou  District)... 

.-    Airy     

1876 

„    Fletcher 

1898 

Lui-ga«hall        - 

,.    Airy    

1880 

eC"::;    ::;    ;::    :::    ::: 

Do.    

Mr.T.W.Thompwn 

1978 

1895 

Dr,  Thome 

1873 

Machynlleth  R««iHtralion  Piatrtct 

..    Airy     

187« 

MaortegU.'      

Mr.  Spear 

1889 

Hancheater  Royal  Inflrmarj 

.,    Radolifle 

1876 

Manorbier        

Dr.  Airy    

1880 

M.,,,,^rl.l  hUtri,-!*      

1896 

ManHNehl  Kegutmtion  Diitrict        

.,    Greaawell 

1883 

Margate  r.  («.-■ 'Wr-O        

„    Harriee 

1873 

Margate  U.'     

..  P«gre  

1887 

Marhamt           

,.    ParwnB 

1887 

Markot  Weightont      ; 

Mr.  Royle 

1885 

Dr.Wheaton 

1898 

MavjUhoM.  St 

Meeani.       Radcliffe 
and  Power. 

1873 

MaryportU 

Mr.  Spear 

188! 

Mathry  and  Llanrian 

Dr.  Parsotu 

1880 

Melton  Mowbray  R.t 

„    Blaiall 

1881 

.Vr//™  M-whray  V. 

Do 

1880 

Dr.  Airy     

I87S 

Merrow 

,.    Home 

1893 

„    Bruce  Low     ... 

1897 

MeiboronghU 

„    Thome 

1873 

.V,<W/«6r«„jft  U*       

,.    Ballard 

1888 

Middleabrough  U.*      

„    Bruce  Low     ... 

1896 

Midtontr  iWrfon  U." 

„    BUuU 

1888 

4911 


5i>. 


Liicaiitr  Iiuiwesetfi 


Xedieai  Ezi^Ti^esDE:    T^i 


4a7 

jVillnmnk          ...         ...         ...         ...         ... 

■ 
Dr.  Ballani 

1^ 

t^ 

Milinrnnjri         ...         ...         ...         ...         ... 

DfL     ...         ... 

!-« 

»HH 

3fi^:."*rhainjpr  ..          

1^ 

♦4«i 

Jl*tll&                       m                                                           •••                                       *••                                      -■•                                      >••                                      ••• 

..    WbeaDan 

l?»4 

»41 

.MoDznonth  Recpicraaon  Distzict     

..    P^etcha- 

l'* 

»43 

jfonxTinnth  T 

.    Pimc 

l-TJ 

i4:i 

J|/.<j»^vy  'tnd  Jia/jttiii  ffiroth    ... 

..    Bailard 

\<% 

♦44 

j  MntcnmbA 

..    Timpwon 

\^ 

♦4r. 

Monltont 

..    Tarnar 

\^ 

44«i 

.WouvtAftt  Ajih  r* 

Hr.  r^WM^  ... 

1^7 

♦47 

,  3fytholmrojd  Tin  fonr  .^^^uutary  DistrictB)* 

Dr.  Page     ... 

\^ 

♦4M 

'*  M*t:ureth  Htmm'.,"'  ffammt^rMmith 

1 

;  Mr.  Spear 

\^ 

44l> 

Xeath  Regiimmdoii  Dintrict 

\  Dr.  Axry     ... 

1*77 

t/)«) 

.y*'fith  R.  ( part  ,ff)     ...'         

,  Xr.  Spear  ... 

!'#) 

451 

Xectoii+ ...         ...         ...         ...         ...         .« 

Dr.  Airy     ... 

l!«7« 

4.>2 

V<»w3Lrk  r 

>  *  *^^  *V  OVA   J^        !••                             •••                              «••                              •••                              •••                              ••• 

.,    Paacma          ... 

IjWo 

4.>3 

\>ir  Brightim* 

Mr.  Spear   ...         ... 

1«W 

♦.';4 

.\>W    f'Jt^* 

Dr.  Page     ...         ... 

I?**? 

4o."» 

5ew  DelAval* 

\^U 

4rt« 

Xftw  HiuclcMj^ ... 

.,   Thorae 

1*73 

♦.',7 

Nftwlyii+ 

..    Blazall 

1^477 

4.V4 

Xewiyn  EaHt 

..    Ballaid 

\m 

4.VJ 

New  Xaldan  Ct         

Do. 

1871 

Wi 

\r.wpttrt  /".,  <^r.*         

Dr.  Thoroaan. 

lim 

UM 

Xewport  Pagnell  R.  (part  of)          

..    Thome 

l!J72 

4«2 

N'ewport  Pafpell  R. 

.,    Parsons 

1S4H 

4«3 

>r'»w  Quay  ^Cardigan)  U.+ 

..    Fletcher          ... 

l?iy3 

4ft4 

Xew  Quay  (Cornwall)  U 

.,    Ballard 

1*75 

4«r, 

Xew  Shoreham  V.i     

„    Thome 

18»*2 

4^ 

Newton  Heath  T.t      

Do. 

I8im> 

♦♦i7 

Xewtown  and  Llanllwehaiam  U 

Dr.  BlaxaU 

1877 

4H8 

Xewtown  and  Llanllwehaiam  M.i 

Do. 

liWiJ 

4^(» 

Xocton  Riiie  Farmhoiwrf'      

Dr.  Gresswell 

18*5 

47f» 

Normandyt 

r.    Home  ... 

1893 

♦71 

yorthallerton  U.f       

,.    Pagre 

1887 

♦72 

Northampton  Lnnatic  At«yliim        

1875 

473 

North  and  8oath  Tawton 

„    BlazaU 

1881 

♦74 

\ortk  Lttadtm  (3  DUtriet*)* 

Mr.  Power 

188o 

47.-, 

.\iyrthop  ffeUl    ... 

},    Spear  ...         ... 

189(» 

476 

Norwich  :  Norfolk  and  Norwich  HoHpital... 

^    RadclifFe 

1875 

♦77 

yorinut^.  (^fxhridge  It.^          

.,    Power ... 

1882 

47M 

Nottingham 

Dr.  Ballani 

1881 

47'J 

Nottingham  U.... 

„    Thome 

1871 

4m> 

*^  \AmMmWj       *••                     «•.                     •••                     ...                     ••*                     ... 

,,    Ballard 

1872 

4«1 

'  ffi  nJ^rV       •••                .*•                »••                ««.                ..*                ••• 

Dr.  Downes 

1883 

4H2 

(thhaniyton  II,,,, 

„    Blazall 

1887 

483 

Okehampton  U.           

Do. 

1879 

484 

Oldbnry  U 

Dr.  Ballard 

1875 

48a 

Oldham  Registration  District  (part  of)     ... 

„    StevenB 

1875 

486 

Oldham  U. 

1)    ooarQ  ...        ... 

1872 

486a 

Ormskirk  U.* 

,f    Copeman 

1898 

487 

Ormskirk  R 

,,    Parsona 

1883 

488 

v/a  BvU  V   Xw«                       •••                 •••                 •••                 •••                 ». 

Mr.  Spear  ...        ... 

1883 

489 

OHwaldtwiiitlo  U 

mJ%J,         ...                  ... 

1887 

4Wi 

Ovenden  ir. 

Dr.  Thome 

1873 

491 

Over  Darwen  U.          

i 

,,    Stevens 

1874 

557 


Ka 


Looality  Inspected. 


492 
493 
494 
495 
496 
497 
498 
499 
500 
501 
502 
503 
504 
505 
506 
507 
508 
509 
510 
511 
512 
513 
514 
515 

516 
517 
518 
519 
520 
521 
522 
523 
524 
525 
526 
527 
528 
529 
530 


531 
532 
533 


534 
535 
536 
637 
538 
539 
540 
541 
542 
543 
544 
545 
546 


Medical  Inspector. 


Year. 


Padstow  U. 

Pemberton  U.   ...        ...        ...        ...        ••• 

Pemberton  U.   ... 

Pembroke  R. 

Pembroke  U.     ...        ...        ...        .•. 

Pembroke  U. 

Peniatone  Registration  Sub-District  * 

Penistoiie  U. 

Penkridge 

Penrhynside 

It  enri  tui  u.        ...        ...        ...        .•«        •• 

Perry  Street,  Kent 

Peterchurch 

Petersfield  R.*)*  ... 

x  iiniaciK  ...         ...         ...         ...         ... 

Phillack  U.f     

Pirhright 
Pirbrightf 

Plymouth  U.  ( 'Pioti  Report g) 

Plymouth  ... 

Plympton  St.  Mary  R.f  

Pocklington 

Pontardekwe  Registration  District  (R.) 

Pontefract  Registration  Sub-District  (part 

of)  ^  {iu)t  i9sueS)      

Pontypool  Registration  District  (part  of)  ... 

Pontypridd  Registration  District    

Pontypridd  Registration  Sub-District  * 
PooIp  • 

■^    \/\/AW       •••  •••  •••  ••■  •••  •• 

Porchester 

Portland  IT.')' 

Portsmouth 

Portsmouth  U. ... 

X  Owbeme  ...         ...         ...         ...        ... 

Potterspury       

Potterspury  R.-f  

X  vl viAJZx        •••  •••  •••  •••  •••  ••• 

X^ UvXJlt> Y  I  •  ••  •••  •••  •••  •••  ■•• 

X  TvllJldl  X«»  •••  •■•  •••  •••  ••• 

JT WllllGil    U«  •••  •••  •••  •••  ••• 


Quarry  Bank  U. 
Queen  Camel  *  .. 
Quickmere  U.  .. 


xvaciLorci ...         ...         ...         ...         .«.         ... 

jLvaonriui/er         ...         ...         ...         ...         ... 

Rainham* 

Xltftfll Pt.1  jT     \J  %  •••  •••  •••  •••  ••• 

Xiftt VUXUo    •••  •••  •••  •••  •••  ••• 

ApUiUUUo    «••  •••  •••  •••  •••  ••• 

Raunds  and  Heyford 

Rawdon  U,        ... 
Rawdon  U.f 
Redditch  U.f    ... 
Redhill  and  Caterham 

Redruth  Registration  District        

Retford,  Eak,  \R,  (^printed  only  in  annual 
volume"). 


Dr.  Blaxall 

,,    Airy    ... 

Mr.  Spear  ... 

Do.    ... 

Dr.  Airy     ... 

<  J    xvCcce  ... 

Mr.  Spear  ... 

Dr.  Thome 

Airy 


» 


i> 


»» 


Bruce  Low 
Do. 
Dr.  Thorne 

Do.    ... 
Dr.  Turner 
„    Mivart... 
„    Reece  ... 
Mr.  Power... 
Dr.  Home  ... 
Blaxall 
Do.    ... 
Dr.  Ballard 
Mr.  Evans  ... 
Dr.  Parsons 
,,    Beard  ... 

.,    Ogle     ... 
„    Airy     ... 

Mr.  Spear  ... 

Dr.  Bnlstrode 
Stevens 
Blaxall 
Thomson 
Thome 
Copeman 
Bulstrode 
Thome 
Parsons 
Blaxall 
Parsons 
Do.     ... 


t» 


•t 


>» 
»» 


»f 


Dr.  Wheatou 
Parsons 


>i 


Mr.  Spear  ... 


Dr.  Thome 
Mr.  Power... 
„    Evans... 
Dr.  Airy     ... 

Do.     ... 
Dr.  Bruce  Low 

Do.     ... 
Dr.  Barry  ... 

Do.     ... 
Dr.  Ballard 
Thome 


it 


„  Blaxall 
Mr.  Spear  . 


1877 
1880 
1890 
1890 
1878 
1895 
1889 
1879 
1876 
1896 
1894 
1871 
1877 
1886 
1897 
1895 
1882 
1893 
1878 
1882 
1882 
1893 
1880 
1875 

1879 

1876 
1889 
1893 
1872 
1886 
1896 
1876 
1894 
1895 
1875 
1882 
1883 
1887 
1887 


1895 

1888 
1879 


1872 
1877 
1894 
1875 
1880 
1895 
1891 
1890 
1891 
1873 
1879 
1876 
1887 


558 


No. 


Looality  Inspected. 


I 


Medical  Inspector.    YeUi 


547  Rhayader  R.f 

548  Rhjmney  U.f  ... 

*)'v  xvisca      ..•         ...         ««•         •••         •••         ••• 

5o0  Rochdale 

551  liitehi'gter  l.\ 

«>52  Romford  R.      ...        ...        ...        ••• 

558  Jliftherham^   R4iicmarth,  and   Grea4(hartmgh 

(1892  ro/.). 

5.'>4  Rotherham  U.  ... 

555  Rotherhithe 

556  Roth  well  U.t    ... 

557  Rowley  RegiH  U.         

558  Royston  R. 

559  BuniHvy  Valley*  

5H<.>  Runcorn  U 

5til  Runcorn  U.* 

562  Ruthin  R.         

56.S  Ruthin  U. 

564  Ruthin  U. 

«>6.'>  Rye  R.    ...        ...        ...        ...        ... 

566  Ryedale*  


667  i^,  Albaru  U*  ...         ... 

568  St.  Anne's  Chapel        

569  St.  Asaph  R. 

570  .S^.  Auttell  R 

571  St.  Georjre,  Hanover  Squaref  

572  St.  George,  Hanover  Square 

573  St.  Helen's  (Lanes.) 

574  St.  Ives  (Hunts.)  R.f 

575  St.  John  8  Woodf        

576  St.  Jo9eph'»  Indujttrial  Srhimlf  Manrhenter  * 

577  St.    Mary     Cray,   «J*/?.    (Snuiil-jwx     among 
R/ig  Stirtertt). 

578  St.  Ptifirra*  (^printed  only  in  annual  rolume) 

580  Samford  R 

581  Sandal  Registration  Sub-District 

582  Srottcr  and  Scittton,*     ... 

583  Sculcoates  R 

584  Sculcoates  R.* 

585  Sedglry  Reg Ut ration  Sub-Di/tt rirt   ... 

586  Seendf    ... 

587  Seisdon  R. 

588  Selborne... 

5S9  Sevenoaks  U 

590  Shadwell  

591  Shaftesbury  U.  

692  Shcerness  U.f 

593  Sheffield    U.   (Si'parate    Vidvme^   Smull-jHtjr 
Epidsmir,  1887-^8). 

594  Shepton  Mallet  R.t     

595  Sherhornt'  V.     

596  Shvrhonw  U.      

597  Shifnal  R 

598  Shildon  and  East  Thickley*  ... 

599  Sidmouth  U 

600  Sirheiry  Valley*  

601  Skegby  and  Fulwoodf  

602  Skelmanthorpe  U.t     


Mr.  Spear  ... 

,,    Power ... 
Dr.  Fletcher 

,,    Thome 
Mr.  Spear  ... 
Dr.  Parsons 
Thomson 


f« 


»» 


>t 


»» 


»» 


Ballard 

Thomson 

Parsons 

Ballard 

Thome 


1889 

\m 

1883 

im 
\m 

1891 

.1873 
1893 

'1882 
\m 

.1876 


Mr.  T.  W.  Thompson  j  1895 

Dr.  Airy     !  1874 

Mr.  Spear 1 1890 

Dr.  Parsons  ...    1881 

,,    Home  ...        ...  ;  1871 

V    Parsons         ...    1881 

Mr.  Spear 1889 

Dr.  Bruce  Low     ...    1895 


»? 


Mr.  S.  F.  Murphy...    18^4 
Dr.  Bhixall 
Parsons 
Do. 
Dr.  Barry  ... 
.,    Sweeting 
Mr.  Spear  ... 
Dr.  Airy 
Mr.  Radcliflfe 
Dr.  Page    ... 
Parsons 


n 


Mr.  Power... 
Dr.  Parsons 

,,  Airy  ... 
Mr.  Sweeting 
Dr.  Parsons 

„    Blaxall 

,,    Barry  ... 

f,    Ballard 
Mr.  Sweeting 
Dr.  Ballard 
Blaxall 
Bruce  Low 
Mr.  Spear  ... 
Dr.  Simpson 
Mr.  Spear  ... 
Dr.  Barry  ... 


1881 
1881 

1888 

1889 
1891 
1882 
1881 
1872 
1888 
1881 

1882 
1882 
1889 
1885 
1890 
1S77 

:189«) 

1874 


>> 


i» 


Gresswell 
Blaxall 


J' 

Do. 

Dr.  Wheaton 
..    Bruce  Low 

Mr.  Radcliffe 
„  T.  W.  Thompson 

Dr.  Harries 
„    Bruce  Low     ... 


1885 

1874 

1879 

1896 

1880 

1883 

1884= 

188r 

188,> 
1873 
1882 
1897 
1893 
1877 
1895 
1873 
ISS9 


Locality  ]ii«peot«d. 

Medical  ln«i>«tor. 

Te«r. 

*nuai«yt           

Dr.  Page    

1887 

iottthboronfrli  U 

Dr.Thorne!"         '.'.'. 

1883 

lonthend  V 

18*1 

iouthend  V.* 

„    Bruce  Low      ... 

1896 

„    Blaiall 

1879 

^owerby  BridKe  U 

„    I'awon. 

18«9 

^pennymoorU 

Do. 

1884 

ipennymoot  U.'          

Dr.  Paire    

18tM 

•ipiUbyR 

Hr.  Spear 

Dr.  Biaiatl 

1881 

W«i.«J(.*        

IMWI 

fHilghfiJf/,-  r. 

Mr.  Spear 

1890 

StamliBh  with  Longtree  U.f 

Dr.  Page     

IMM 

^lJlplefo^d         

„    Thomp 

1H77 

^v-enage  C 

Do 

1873 

■itokp  (txtra  urban)! 

Dr.  Home 

1M9S 

■itoke-i.li -Trent  RegistniUon  Diatriot 

„    Ballanl 

1872 

StoneR 

Do. 

1874 

^wmrbriiitte  RegiBtration  Diatriot 

Do. 

1873 

Htourbriilge  KeBiiitr»tioii  District 

Dr.  FarsunB 

1879 

Stourbridfie  R.  (StaffB.  Diviaion)  • 

Do. 

1888 

Stourbridge  E.  (WoreeBter  DiviBion)! 

Do. 

1888 

Sloir-vH-llif.H;>ld  Jt. 

1898 

Mr.  Radoliffe         ... 

I8T1 

Sundertaad  U.t           

„    T.  W.  Thompioii 

18U3 

Sutton  Bridge 

Dr.  ParBOUB 

18T9 

Si.tt*m-in-ABhfleld  U 

„    Harriea 

1B73 

S 11 1 ton -iQ-Aah field  U 

„   PuBone 

1888 

HnCKin-in-AHhflcId  U 

Do. 

1889 

Sntton  Venv      

Dr.  Airy    

187S 

SwanageU 

"   Home 

1873 

SwanageU'      

Mr.  Harvey 

188S 

SwanageU."     

Dr.  Wheaton 

1897 

Swansea  R.  {part  of) 

Mr.  Radcliffe 

ISTfl 

Swimbridge      

5wimlon  R^iBtratioo  Sub-DUtriot  (partof) 

Dr.  Ogle     

1879 

„    Blazall 

1879 

Swiuton  U 

„    Ballard 

1873 

.%«,■«/,.«  a«,l  Ptadlfhury  ('.• 

„   ThomaoD 

1898 

Taanton            

Dr.  Blaxall 

1883 

TaviBtwk  R.t 

Do. 

1881 

Tv-r.  \;,lh-!/       

Dr.  Barry 

1890 

Tees  Valley       

Do. 

1891 

Tempsfordt      

Dr.  Farsoni 

1883 

Tenbury  R 

„    Airy     

189.1 

Tendring  R.t 

Mr.  Spear 

1890 

ThirakHt         

Dr.  PatBona 

1889 

Thome  RettiBtration  District           

Do. 

I88S 

Thorpe  Saint  Andrew            

Dr.  Copeman 

189.1 

ThnnDOBton 

„    Fletcher 

1893 

T^rABwr.A-        

1883 

Tideswell         

Dr.  Thome 

1876 

Tipton  U 

„    Ballard 

1874 

Todmorden        

„    Buchanan     ... 

1873 

T..rpointt          

„    Ballard 

1883 

Totneit  XT.  and  R.        

„    Parsons 
Mr.  Radcliffe 

1880 

1878 

Tottenham  U 

„    Sweeting 

1885 

Tr»wdenU.t     

„    T.W.  Thompson 

1891 

Tred^at-U 

„    Radcliffe       ... 

1878 

TredecarD 

..  sp~' 

1889 

560 


No. 


Locality  Inspected. 


660 

66\ 

662 

663 

664 

66o 

665a 

666 


667 
668 
66!» 
670 
671 
672 
673 


I 


Irrftt  Jfirer*      ...         

Trlmdoii  Colliery  and  Trimdon  Granget 

TrotterscliflFe  (jki<  iMiud)      

Truro  RegriBtration  District 

Tmro  R>T  •••         •••         •••         ■•• 

Tndhoe.  Elvet,  &c.,  &c.  

Tunbridge  Wells  U.*  

Tynemonth  Reg^istration  District*  ... 


Uckfield  U. 
Ulverston  V.     ... 

LjftoM*      ... 

f  re  J  fiver 
Fak 

Uxbridjre  R.*    ... 
Uxbridge  U.f    ... 


•  •• 


674       Vront 


675 

67.M/ 

676 

677 
678 
679 
680 
681 
682 
683 
684 
685 
686 
687 
688 
689 
690 
691 
692 
693 
694 
695 
696 
697 

698 

699 

700 

701 

70la 

702 

703 

704 

705 

706 

707 

708 

709 


Wadebridjfe*  

1  \  aKeDeifi    ...    ...    ...    ...    ... 

Wakefield :    Went       Riding       House      of 
Correction. 

f  T  AXlLt?£     Vi/«|  ...  ...  ...  ...  ... 

vt aisaii  jii.T       ...         ...         ...         ...         ... 

W^alningham  R. 

Walthamstow  U. 

Walton-on-tbe-Naze  U.  

W  ftlW^OlTuIly  •••  •••  •••  •••  ••• 

f T  ttlTv   £«•  «••  •••  •••  •••  •••  •• 

V T  o i.%3    \J  9}  •••  •••  •••  •••  «•• 

Wareham  U. 
Warrington  U. .. . 

Watford  il.        ...         ...         ...         ...         ... 

Watford  U.  and  R. 

f V  Aufl    \J  •  I  •••  •••  •••  •••  ••• 

Wednesbury  U.  (Registration  Sub-District) 

r  r  L  *  '^W*    fC     •••  •••  •••  •••         •••         ••• 

Wellingborougb  R.f 

Wellingborough  U 

Welling^n  (Somerset)  R 

Wellington  (Somerset)  U 

Wellington  (Somerset)  U 

Wells  (Norfolk)  Registration  Sub-District 

(part  of).t 
WeU*  (^yorfolk)  U, 

Wells  (Somerset)  R 

W^est  Auckland  

West  Bromwich  U.* 

Went  Jiromicirh  U.*     ... 
West  Bromwich  U.  and  R.    ... 
West  Cowes  U. 
Weston-super-Mare  U. 

W  6lf Xl. V Jr D^  •••  •••  ***  •**  ••• 

Whitby  U.  and  R. 

Whitchurch  (Hants.) 

Whitford  Registration  Sub-District 
Whitford  Registration  Sub-District 


Medical  Inspector.    Ymi. 


Dr.  Brace  Low     .„  ;  l{t93 

Page \m 

Ballard  ...     i^rs 

Blaxall  ...  I  1874 

P&rsons  ...     im 

Mr.  T.W.  Thompson    1891 
Dr.  Buchanan       . .     \m 


»• 


•» 


Barry 


Mr.  Power ... 
.,  Spear  ... 
Dr.  Parsons 
Mr.  Sweeting 
Dr.  Home... 
Mr.  Evans  ... 
Dr.  Bmoe  Low 


Dr.  Buchanan 
Mr.  Radoliffe 
Dr.  Ballai^ 


71 


?» 


T» 


?• 


»• 


>» 


Airy     ... 
Thorne 
Gresswell 
Airy     ... 
Parsons 
Copeman 
Parsons 
Thome 
Home  ... 
Ballard 
Mr.  Sweeting 
.,    Royle  ... 
Dr.  Ballard 
Do.     ... 
Do.     ... 
Mr.  Spear  ... 
Dr.  Thome 
,.    Simpson 
„    Blaxall 
.,    Simpson 
Mr.  Power ... 


?» 


»» 


Spear  ... 
.,    Langdon 
Dr.  Harries 
Buchanan 
Do.     ... 
Dr.  Ballard 
Mr.  Spear  ... 
Dr.  Blaxall 
„    Thome 
V    Wilson 
,,    Thome 
Mr.  Power... 
Dr.  Parsons 


1S83 


1893 
1893 


Mr.  Spear j  1887 


!  mi 

1871 


11873 

1872 
1881 

188:. 

188S 
1881 
1895 
...  I  18^ 
...  I  1874 
...  !  1871 
...  i  1871 
...  !  1885 
...  I  1897 
...  :  1872 
...  1875 
...  I  188<» 
•1889 
1874 
1885 
...  j  1872 
...  '  1885 
..    il875 


189<) 
1879 
1S72 
1895 
189S 
1875 

\m 

1882 
1877 
1893 
1872 
1871 
1888 


No. 

LwnJltj  Inipected. 

M^icsl  Itupector. 

Tear. 

710 

Whitttable        

Mr.  Power 

1883 

711 

Whiiley  Hc^tntion  Hnb-PiBtricf 

..    Sweeting 

iMr. 

712 

Wickfocd           

Dr.  Thorne 

187U 

713 

Widnw)  0.*        

..    Brnce  Low     ... 

IS94 

71* 

Wigu  and  Ince-iQ-M«ker1iFld  r 

..    Copeman 

1892 

;i3 

WimnU 

Mr.  Radoliffe        ... 

1873 

716 

Wight,  Mo  of 

Dr.  Bailard 

18M0 

Willealuin  Retri-tration  Snb-DiHtrict        ... 

Do 

1874 

7IK 

WillitonE-t      

Do 

1881 

719 

I|-i(«6(n/..ii  r. 

Mr.  Power 

IMSfi 

720 

Wiaaanton  B 

Dr.  Home 

1872 

7Z1 

WinoBiitoii  B.t 

..    Airy     

IHH4 

722 

Wincan^onB 

„    Parsoni. 

1«^6 

723 

HiMir^,-r  r. 

Mr.  Power 

1877 

724 

WinoherterU 

Dr.  Pariotui 

IH87 

T35 

Windsor  U 

^   Airj  and  Mr.  A. 
Taylor. 

Do 

1886 

72fi 

Windior  V 

1889 

737 

Winyt 

Dr.  Blaxall 

1879 

728 

WubeohR 

,.    Page    

I88.<t 

729 

Witney  U 

.,    Fletcher 

1897 

7:» 

WiveliBoombe  U 

..  m«au 

lS7n 

731 

WoUUnton  and  Burflera  Re|[ii.tf»tioii  Din- 

„    TIallanI 

1873 

732 

Do. 

1874 

7H3 

Wombwell  U.   ... 

Dr.  Parrom 

1886 

734 

..    Airy     

I88<) 

735 

Woolwich  U.     ... 

Mr.Spwr 

1884 

7M 

Worc«terU.t  ... 

Dr.  Parsons 

1889 

737 

Woro«torU.     ... 

..    Fletcher 

18S7 

738 

Workington  U.+ 

,.    Page    

1888 

739 

ir,.rf*y»fl' 

.,    Thomcon 

1S93 

739-* 

Wortley  B.+      ... 

,.    Beece 

1898 

740 

Wreiham  U.*   ... 

..    Wheaton 

1K97 

741 

-p*rt  of). 

"    Airy     

1878 

742 

Wribbenluill      

„    Thomson 

1897 

743 

W'l/rMihe  itiif-h'        

1895 

744 

T«teleyt            

Dr.  Tamer 

1886 

745 

Yaadon  U 

Mr.  Spear 

I87B 

716 

Y,.rk  U.'           

Dr.  Airy     

1884 

747 

Y«,kT..<r^„HiHh«h^rlrs*  ... 

Mr.  Power 

1886 

748 

TorkTownB 

„    T.W.Tbompwn 

1893 

749 

TBti*dgnnlMi> 

Dr.  Harries 

1873 

7S(I 

Vitradyfodwg  U.t  (now  Bhondda) 

"  ^"y  

1876 

562 


2^^  following  distriett  have  been  inspected^  wholly  or  in  part^  in  connexion  with  the 
inquiriei  in  the  foregoing  Table,  ths  number  of  which  ie  placed  againtt  their 

names :~~ 


Refer- 
ence 
No. 


District  Visited. 


449 

510 

62 

tia 

240 
81 

5H1 

r>88 
7 

152 

188 
10 
88 
73 
28 
30 
32 

610 
82 

418 
35 

670 


050 
182 
1% 
VM\ 
443 
142 
142 
28r, 
li»5 
187 

r».3r> 

47 

54 

54 

140 

203 

57 

58 

«70 

261 

356 

62 

68 

51 

603 

142 

734 

47 

527 

642 

146 

295 


Aberavon  IT 

Abereychan  U 

Abertillerj  U 

Abertillery  U 

Alcester  R.  (part  of)  ... 

Aldershot  U 

Aldershot  U 

Altofta  IT.  

Alton  R.  

Alton  U.  and  R. 
Amersham  R.  (pitrt  of) 
Ampthill  R.  (part  of) 

Anglesey  R 

Astley  Bridge  U. 

/aOuOU  ...  ...  ... 

Atherstone  R.  (part  of) 

Atherton  U 

Auckland  R 

Aackland  R 

Axbridge  R.  (part  of) 

Axbridge  R 

Axminster  R.  (part  of) 
AyBgarth  R 

Bakewell  R.  (part  of) 
Bake  well  R 

.£3ilrJ|ll     XVa        •••  •••  ••• 

oAx&i     U»*«»  •••  ••• 

BalEiall  Heath  U. 
Bangor  and  Beaumaris  R. 

Bangor  U.         

Barlings  

Barnsley  R 

Bsriistaple  R.  (part  of) 

BamAtaple  R 

Barnstaple  U.  and  R.  ... 
Barton-on-Irwell  R.  ... 
Barton-on-Irwell  U.  ... 
Basford  R.  (part  of)    ... 

Batley  U.  

Battle  R.  

Bedale  R.  (part  of)     ... 

Bedale  R.  

Beddp^elert        

Bedford  R 

Bed  well  ty  R 

Bedwellty  R 

Belgrave  U 

Belper  R.  

Bethesda  U. 

Bide  ford  R 

Bide  ford  U 

Biggleswade  R. 
Biggleswade  R. 
Biggleswade  R. 
Biggleswade  R. 


•  •  • 

•  •  • 


•  •  • 

•  •• 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •• 


•  •• 

•  •• 

•  •• 

•  •• 

•  •• 

•  •• 

•  •• 


•  •• 

•  •  • 

•  •• 

•  •  • 


Medical  Inspector. 


Yeai; 


•  •  • 

•  •• 


Dr.  Airy     ... 

■  •• 

1877 

„    Ogle     ... 

•  •■ 

1879 

Mr.  SpeAr  ... 

•  •• 

1882 

Do. 

•  •• 

1884 

Dr.  Ballard 

«  •• 

1875 

Mr.  Sweeting 

•  •  • 

1885 

Dr.  Turner 

•  •• 

1886 

Mr.  SweetinfT 

•  •  • 

1885 

Dr.  Blaxall 

•  •• 

1879 

Mr.  Sweeting 

•  •• 

1893 

„    Power... 

•  •  • 

1871 

Dr.  Cory     ... 

•  •• 

1879 

Mr.  Evans  ... 

•  •  • 

1893 

Dr.  Ballard 

•  •■ 

1871 

,,    Buchanan 

•  •• 

1874 

„    Airy     ... 

•  •• 

1878 

Mr.  Power ... 

•  •• 

1877 

Dr.  Thorne 

•  •• 

1874 

„    Page    ... 

•  <  • 

1888 

Mr.  Power... 

••• 

1879 

„    T.W.Thompson 

1895 

Dr.  Blaxall 

•  •• 

1874 

Mr.  Sweeting 

•  •• 

1885 

Dr.  Thome 

«  •  • 

1876 

„    Bruce  Low 

•  •  • 

189<.J 

Do. 

•  •  • 

1805 

Do. 

•  •  • 

1895 

Dr.  Ballard 

•  •  • 

1873 

„    Bruce  Low 

•  •  • 

lSi»:. 

Do. 

•  •  • 

1805 

Dr.  Gresswell 

•  •  • 

1885 

„    Bruce  Low 

•  •  • 

1S89 

„    Home  ... 

•  •  • 

1872 

„    Ogle     ... 

•  •  • 

1879 

^)       I  w"Gvrf  o    ••• 

•  •  • 

1894 

„    Stevens 

*  •  • 

1874 

Do. 

•  •  • 

1874 

Dr.  Harries 

•  •  • 

1871 

„    Thorne 

•  •  • 

1878 

„    Airy     ... 

•  •  • 

1878 

Mr.  Power... 

•  «  • 

1877 

„    Sweeting 

•  •  ■ 

1885 

Dr.  Airy     ... 

•  •  • 

1880 

Mr.  Sweeting 

•  •  • 

1885 

.,    Spear  ... 

•  •• 

1882 

Do. 

•  •  • 

1884 

Dr.  Barry  ... 

•  •  « 

1883 

„    Page    ... 

•  •  ft 

1887 

„    Bruce  Low 

•  •• 

1895 

„    Airy     ... 

•  •  • 

1880 

J  f       iVOwOC     •  •  • 

«  •  • 

1894 

„    Parsons 

•  •• 

1883 

Do.     ... 

•  ■  • 

1882 

Dr.  Buchanan 

•  •• 

1896 

Do. 

•  •• 

1896 

B«f*r. 

-  — 

BDOe 

No. 

Dlittiot  Tliited. 

MBdieal  Innpector 

r«u. 

439 

BiKglran-ade  R.            

Dr.  Buchanan 

1896 

713 

BUlericflj  R.     ... 

„    Thome 

1879 

71 

BilBtoa  U. 

.,    Ballard 

1R74 

203 

BickenBhairU.... 

„    Thome 

1«78 

2()3 

Birstftll  L-. 

Do. 

1«78 

32 

BUhop  AuL-klond  U. 

Do, 

1H74 

710 

Bleiui  B 

Mr.  Power 

1883 

BIT 

Blofiald  R. 

Dr.  Copeman 

1893 

349 

mythmg  H.      ... 

„    Mivart 

1896 

8* 

Bodmin  U.  and  R, 

„    Parwina 

1881 

414 

Boliinpton  t'.   .., 

„    Thome 

1873 

88 

Bolton  R. 

„    Ballard 

1M71 

338 

Bolton  R. 

Mr.SiH«r 

l!i39 

88 

Bolton  U. 

Tir.  Ballurd 

18T1 

310 

Bosmere  utd  Claydon  R 

,.    Jiry     

1880 

271 

Braintree  R.  (part  of)            

„    Thorns 

1H76 

170 

BtaintreeR 

„    Airy     

1883 

15fi 

Brampton  and  Walton  r 

Brandon  and  ByBhottlea  U 

„    Thome 

1874 

313 

Mr.  Spear 

18S1 

291 

Brentford  B.  (part  of)           

Dr.  Thome 

1876 

101 

BridRend  E 

•"■^K--    :: 

1888 

101 

Bridgend  IT 

1888 

630 

Brierley  Hill  U 

Dr.  Ballard 

1873 

449 

Briton  Forry  U 

..    Airy     

1877 

SIS 

BriiworlhU 

„    BruoB  Low     .. 

1889 

fi77 

Bromlej  R 

„    Paraona 

1881 

18fi 

Bromley  H 

„    Co|«man 

1894 

144 

Btonisgrove  U.  (part  dO       

„    Ballard 

1873 

720 

„    Home  

1872 

387 

Brynmawr  U,  (part  of)         '.. 

„    Harries 

1872 

385 

BuilthR 

.,    Airy     

1880 

731 

BunlemU 

„    Ballard 

1872 

lai 

Bnrton-on-Trent  R.  (part  o()           

-,    Airy     

1878 

192 

CalneE 

Mr.  Spear 

1834 

747 

Cambcrley         

„    Power 

1886 

&Ta 

Du 

1883 

:W4 

CamborDe  U 

Dr.  Ballard 

18^2 

BOO 

CannookR.  (partof) 

„    Airy 

1876 

394 

CnrnoTTon  R 

Do.     .  . 

18S0 

142 

CanmrconR 

Dr.  Bruce  Low     .. 

lass 

142 

Carnarvon  U 

Do. 

18UB 

720 

CaetleCary       

Dr.  Home  .  , 

1372 

143 

1880 

544 

Catarham          

„    Thorno 

l.'<79 

SF,2 

Cliard  R.  (part  ot)      

ChelmBtord  R.  (part  of)        

„    Elaxall 

1S71 

270 

..    Airy     

1M73 

671 

Che  1  era  Pari  »li 

.,    Hurry 

1MS9 

312 

Charteey  H.  (part  oO 

,.    Thorne 

1M72 

196 

Chester  R.         

1HU5 

196 

Chester  U 

Do. 

1895 

156 

Cheaterfieid  B 

Dr.  Thomo 

IH74 

156 

ChesterSeldU 

Ito, 

1874 

225 

Chestcr-le-Street  R.  (part  of)          

Dr.  HorrieB 

1873 

91 

Chippenham  E 

,.    Blaxall 

1880 

199 

Chippenham  R.          

„    Home 

I89S 

169 

Chipping          

1880 

196 

Chirk  R 

1895 

166 

Clay  Lane  U 

„    Thome 

1874 

256 

Claypola  R.       ... 



„   WheaWn 

1896 

te(«r 

«noo 
No. 

DlatriotTUited. 

Hedioal  Inspector. 

Year. 

. 

424>i 

CUvpoleR 

Dr.  Wheaton 

1S9S 

4B1 

Cloe-with-Weelnbyt: 

„    Page    

im 

SSU 

CliffeU 

„    ThBrme 

1874 

13* 

ClnttonR.         

Mr.  Sweeting 

1(«M 

441 

Caletord  V        

Dr.  Fletcher 

isn 

US 

CoIwynlJnyL' 

ma 

iia 

Conway  R 

Do,                '.'.'. 

mi 

BOl 

ConwoyR 

Do. 

u»t 

I4S 

Conn-ay  V 

Do. 

1S!S 

iIB.i 

Cowley  U 

Dr.  Ballud 

l!llT4 

101 

CwbridifB  n 

Mr.  Spear 

1888 

8S 

CowpenU 

Dr.  Airy     

1972 

686 

CowpenU 

„    Barry 

1883 

666 

Cmiulingtfln  U.           

Do.' 

1S93 

142 

Cricoieth  C 

Dr.  Brace  Low     ... 

1S9S 

m 

Crickhowell  R.  (part  of)       

„    Harries 

187S 

3H8 

Crickhowell  R.  (part  of)        

.,    BkiaU 

I87< 

G4G 

CrowisU 

„    Farrana 

im 

6B 

Croydon  B 

„    Qresawell 

isse 

719 

Croydon  U 

Mr.  Power 

1S8S 

20 

Dartford  R 

Mr.  Power 

1876 

192 

Dartford  R 

■■'^z 

1884 

ma 

Dartford  V 

im 

i«r> 

iJartoiiU 

Dr.  Brace  Low     ... 

I8S9 

401 

DaventrjH.      

llBvize^R 

Do 

18M 

r.a4 

Dr.  Copyinan 

\m 

am 

Dc«-8buryr 

„    Thome 

\if7a 

:i9 

Doncaster  R.  (part  of)           

Do 

1878 

ri04 

Dore  R.  (part  of)         

Do.     

1377 

S«<1 

Uorkintr  R 

Mr.  Power 

1S81 

42» 

DownhamR 

Dr.  Parflons 

18ST 

Ijti 

Dronflelil  L' 

„    Thome 

1874 

2N7 

Droxtord  R 

„    ParBona 

1881 

24r. 

Dunraow  R 

„    Airv     

18S0 

2T2 

Dunmow  R 

Do 

18SS 

610 

Durham  R 

Dr,  Page    

1888 

66B 

Durham  K 

Mr.  T.W.Thompson 

1891 

213 

Durhnm  IT.  and  R 

„    Spear 

1881 

711! 

Eai.tCowe«U 

Dr.  Ballard 

laso 

i.-.l 

Eiirtt  Griiwtead 

,,    Airy     

13S0 

«i 

East  Uninpiitead          

;    Tnraer 

1886 

14 

Btwt  Ward  R.  (part  of)          

„    Bnilard 

1873 

62 

Ehbw  VnlPlT. 

Mr.Spoar 

ISSJ 

63 

EbW  ValeF 

Do 

1884 

196 

Eilryrnion  H 

Dr.  BtocbLow      ... 

I89S 

2aa 

MmoiilonU. 

Do. 

I)t88 

nr. 

Edmonton  I'. 

Dr.  Co,M.man 

1891 

2*1 

r:dmont..nr 

Do. 

inss 

a«4 

Kly  R.  (jarr.  of)           

Dr.  Thorne 

187S 

230 

KuH.-ld  (- 

„    Cnpi'innn 

189S 

■Hi-I 

EpiiinnK.  Cl'artof) 

Mr.  Poffi'r 

1878 

40.-. 

Eppiiit:  R 

..    Spear 

18M 

41 17 

Erpin^'ham  R 

Dr.  Airy     

I88S 

r.n 

^i^c.m  U 

..    Ballard 

1888 

\i! 

Kton  R,  (part  of)          

Mr.  Power 

I87B 

IUf«r- 

•uoe 

Ko. 

Dirtrirt  VUited. 

Hedloal  In^peator. 

r«r. 

301 

Falmouth  R 

Dr.  Ballard 

1883 

344 

F.lmonth  V.  (town  »ad  jwrEsh)      . 

Do. 

1883 

510 

Faroham  K.  (part  oO 

Dr.  SwTens 

It4T3 

237 

Fareham  R 

"'■t-    ::: 

1888 

337 

FarehiiinU 

1888 

263 

Farncoinbe        

Mr.  Power 

1871 

S78 

FamhamH 

Do.     

1882 

240 

Farnham  R.      

Mr.  SweetinE 

18SS 

SI 

Farnham  R.      

Dr.  Turner 

1886 

81 

Farnham  R.      

Do. 

last 

»56 

Farnham  R 

Do. 

1386 

7a 

Famham  R 

Mr.  Power 

1886 

IS3 

Faniham  R 

Dr.  Parsons 

1889 

210 

Mr.  .Sweating 

183B 

88 

FaraworthU 

Dr.  Ballard 

1871 

ei8 

Fenton  U.          

Do. 

I8T9 

403a 

Fenton  U 

Dr.  Flotoher 

1898 

261 

„    Airy     

1330 

112 

.,    Bruoe  Low     ... 

189B 

113 

Festiniog  U.      

Do. 

1895 

331 

FUntU 

Dr.  Blaiall 

1870 

16 

FocehoeR 

Mr.T.W.Thompion 

1891 

275 

Froebridge  Lynn  R.  (part  ot) 

Dr.  SteTena 

1877 

367 

Freebridge  Lynn  R 

„    Bruoe  Low      ... 

I89S 

180 

Frome  R.  (part  of)      

„    Ballani 

1873 

ua 

Fnlham    Bonrd    of    Works    DiiCriot    (one 
itwtitntion). 

Mr,  Spear 

1883 

B8 

FjldoR 

Dr.  Wilson 

1898 

BS3 

Dr.  Paraool 

1890 

660 

„    BruooLow      .. 

1893 

321 

Q«dner  Dtave  End 

.,    Farsoiw 

1333 

683 

aianford  Brigg  H. 

Do. 

1890 

133 

QUnford  Brigg  R. 

Dr.  BruooLow     ... 

1897 

263 

GocUlroing  U.  ... 

Mr.  Power 

1871 

317 

Dr.  Par»on» 

1880 

Ml 

Godstona  R.      ... 

1879 

393 

flodgtone  B.      ... 

1393 

203 

Gomerial  0,      ... 

".    Tb^no           Z 

1878 

IS 

Grantham  R.     ... 

„    Parsons 

1890 

S6B 

Qr»yi  Thurrook  U. 

„    Airy     

1889 

653 

Qreaeborongh  U. 

„    Thomflon 

1891 

370 

Graat  Daddoir  ... 

„    Airy     

1873 

ISl 

Grsat  Grimtibj  U. 

.,    Page 

1888 

670 

Great  OowbnraR. 

Mr.  Sweeting        ... 

188B 

711 

Great  OuBebora  R. 

Do. 

188B 

263 

Guildford  R.  (part  ot) 

Mr.  Power 

1871 

232 

Quiflbrough  R. ... 

Dr.  Thome 

187B 

198 

GoBthwaiM      ... 

■•        ■■ 

... 

Mr.  Spear 

1889 

M 

Ealifai 

Mr.  Spear 

1880 

sse 

HalateadB 

Dr.  Bruoe  Low      ... 

1889 

186 

HaliteadO 

Do. 

1889 

381 

Mr.  Power 

1833 

613 

Hanloy  U 

Dr.  Ballard 

1873 

80 

Bartley  Wintney  R.  (part  of) 

„    Storene 

1876 

81 

Hartley  Wintoey  R 

„    Turner 

1HH6 

289 

Hartley  Wintney  R 

Do. 

1896 

744 

Hartley  Wintney  B. 

Do. 

1836 

566 


388 

tfuloTwctre        ••*        •••        ••• 

.•• 

•  •• 

Dr.  Airy     ... 

••• 

1887 

392 

HMtin^  R«      •••        •••        ••• 

••• 

*■• 

Mr.  Spear  ... 
Do. 

••• 

1890 

393 

••• 

■  • 

... 

1890 

533 

Havftni  R.        •••        •••        ••• 

*•• 

... 

Dr.  Thomflon 

... 

189< 

633 

Hl^TAIlt  U.         •>•         •••         ••• 

••• 

... 

Do. 

■•• 

1896 

437 

HAyarfoxdw6st  B.       •••        ••• 

... 

.•* 

„   Parsons 

... 

1880 

196 

HftWftrdeii  H«    •••        •••        ••• 

..• 

... 

„   BmoeLow 

... 

1895 

646 

flUiyiO  u*           •••         •••        ••• 

... 

*•• 

„   BlaxaU 

.*• 

1876 

S04 

Hftjrlo  XT.          •••        •••        ••• 

a.. 

... 

„   Ballard 

••• 

1883 

717 

Heath  Town  XT 

... 

•  •• 

Do. 

•.• 

1874 

803 

Hebden  Brid{^  U 

•  •• 

...     Dr.  GresfweU 

... 

1885 

447 

Hebden  Bridffe  17.      •••        ••• 

HedkoMmdwike  U.      •••        .•• 

... 

„   Pa^e    ... 

.•• 

1888 

303 

.•• 

•  •• 

„   Thome 

... 

1878 

133a 

Helflton  B.        .*•        •••        ••• 

... 

•  •• 

„   BmoeLow 

.*• 

1898 

474 

Hendon ...        •••        •••        ••• 

..• 

•  •• 

Mr.  Power ... 

... 

1885 

843 

Heme  Hill  (Fayenham  B.)  ... 

... 

•  •• 

Do. 

••. 

1880 

137 

Hexham  B.  (part  of) 

•  •• 

•  •• 

Dr.  Airy     ... 

•  a. 

1874 

708 

Holywell  B.     ...        .•• 

.»• 

••• 

Mr.  Power... 

... 

1871 

381 

Holywell  B.      ...        ...        ..• 

.•• 

••• 

Dr.  Blazall 

... 

1875 

709 

Holywell  B. 

... 

••• 

„   Paraons 

... 

1888 

476 

Holywell  B.      ...        ...        .•• 

.•• 

•  •• 

Mr.  Spear  ... 

... 

1890 

196 

Holywell  B.     ...        ...        ••• 

*•• 

«•■ 

Dr.  Braoe  Low 

... 

1895 

830 

Holywell  B.     

.*• 

•  •V 

,.    Mivart 

a.. 

1896 

831 

Holywell  U. 

••• 

•  •• 

„   Blazall 

•  a. 

1875 

880 
196 

Holywell  U 

Hocue  U.          ...        ...        ••• 

•  •• 
... 

*•• 

ff   Miyarfe... 
,,   BmoeLow 

... 
... 

1896 
1895 

88 

Horwioh  U.      ...        •••        ... 

... 

•  •• 

„  Ballard 

... 

1871 

838 

Horwioh  U 

•  •• 

•  •• 

Mr.  Spear  ... 

•  *. 

1889 

313 

Houghton-le-Spring  R.  (part  of) 

... 

•  •  • 

„    Power  ... 

... 

1874 

100 

Houghton-le-Spring  R. 

•  •  . 

•  •  • 

Dr.  Fletcher 

... 

18»5 

314 

Houghton-le-Spring  B. 

... 

•  ■  • 

Do. 

... 

1895 

660 

Howden  U. 

•  •  • 

•  •  • 

Dr.  Barry  ... 

... 

1883 

430 

Hoxne  R.  (part  of)      

... 

•  •  • 

„    Airy     ... 

.  «. 

1873 

374 

Hoxne  R. 

... 

•  •• 

„    Bruce  Low 

... 

1894 

49S 

Hoylandswaine  U 

... 

•  •  • 

Mr.  Spear  ... 

... 

1889 

420 

Hucknall-under-Huthwaite  U. 

... 

•  «  • 

Dr.  Gresswell 

... 

1885 

346 

Hull,  Port  of 

... 

•  •• 

,,    Airy     ... 

... 

1882 

347 

Huntingdon  U.  and  R. 

... 

•  •  • 

„    Parsons 

... 

1880 

47 

Ilfracombe  U 

... 

•  •• 

Dr.  Reeoe   ... 

... 

1894 

714 

Jnce-in-Makerfield  U. 

... 

•  •  • 

„    Copeman 

... 

1892 

88 

Kearsley  U 

... 

•  •  • 

Dr.  Ballard 

... 

1871 

355 

Keijrhley  R 

... 

•  •  • 

„    Stevens 

•  .. 

1875 

355 

Keighley  U 

... 

•  •  • 

Do. 

.  *• 

1875 

92 

Keighley  U 

... 

•  •  • 

Mr.  Spear  ... 

•  •* 

1880 

571 

Kensington  Parish      

... 

•  •  • 

Dr.  Barry  ... 

•  •• 

1889 

120 

Kettering  R.  (part  of) 

... 

•  •• 

„    Thome 

•  •  • 

1872 

742 

Kidderminster  R 

... 

•  •• 

„    Thomson 

•  .. 

1897 

731 

Kidsgrove  U 

... 

•  •• 

„    Ballard 

... 

1872 

443 

King's  Norton  R.  (part  of)   ... 

... 

•  •• 

Do. 

... 

1875 

370 

Knighton  R 

... 

•  •• 

Dr.  Airy     ... 

... 

1878 

370 

Knighton  U 

... 

•  •• 

Do. 

... 

1878 

258 

Lancaster  R 

... 

•  •• 

Dr.  Barry  ... 

•  .  • 

1882 

17 

Leeds  U.  (part  of)       

... 

•  •• 

„    BaiUrd 

... 

1872 

377 

Leigh  U.  (part  of)       

•  •• 

•  •• 

Mr.  Power ... 

... 

1872 

727 

Leigh  ton  Buzzard  R 

•  •• 

•  •• 

Dr.  BlaxaU 

... 

1879 

567 


Refer- 
enoe 


383 
380 
279 
670 
235 
469 

88 

88 
203 
329 
392 
142 
142 
396 
196 
196 
142 
400 

l.-> 
176 
618 

18 


District  Visited. 


Medical  Ins{>octor. 


414 
669 
669 
415 
101 
662 
481 
106 
196 
576 
601 
420 
691 
126 
575 
670 
586 
142 
719 
582 
143 
447 
411 
720 
371 
203 
331 
196 
204 
441 
441 
203 
517 
518 
357 


Leighton  Buzzard  R 

Lewes  U.  and  R.         

Lezden  and  \TiuHtrec  It 

Leybum  R. 
Lincoln  R. 

Lincoln  R.  (one  house)         

Little  Hulton  U 

Little  Lever  XT 

Liversedge  U.   ... 

Llandausaint  Registration  Sub- District 

Llandilofawr  R.  

Llandudno  R.   ... 

Llanfairfechan  U 

Llanfyllin  R 

Llangollen  R 

Llangollen  U 

Llanrwst  R. 

Loddon  and  Clavering  R 

London,  Port  of 

London,  Port  of  

Lonj^on  U. 

Lutterworth  R.  


Maci;lesiield  R.  (part  of) 

Macclesfield  R 

Macclesfield  U 

Machynlleth  R.  

Macsteg  U 

Mailing  R 

Malmesbury  R.  

Malmesbury  R 

Malpas  R.         

ftlanohestcr  U.  (one  institution) 
Mansfield  R.  (part  of) 
Mansfield  R. 
Mansfield  U. 
Maresfield  (Uckfield  R.) 
3Iarylebone,  St.  (part  of) 
Masham  U. 

Melksham  R 

Menai  Bridge  U 

Merton  ... 

Messingham     

Methley  U. 

Midgley  U 

Midhnrst  R. 

Milbome  Port 

Mildenhall  R 

Mirfield  U. 
Mold  u. ... 
Mold  U. ... 
Monmouth  R.   ... 
Monmouth  R.   ... 

Monmouth  U 

Morley  U. 

Mountain  Ash  U 

Blonntain  Ash  U 

Mntford  and  Lothingland  R. 


Dr.  Bulstrode 

„    Thome 

„    Cope  man 

Mr.  Sweeting 

Dr.  (irewwell 

Do. 
Dr.  Hallanl 

Do. 
Dr.  Thome 
.,    Ogle     ... 
„    Swwting 
Hruco  Low 
Do. 
Dr.  ParsonH 
Hrucu  Low 
Do. 
Do. 
Dr.  Sweet  in;,' 
Mr.  Power... 

Do. 
Dr.  Ballard 
Mr.  Si)ear  .. 


M 


5J 


Jt 


M 


♦  » 


M 


Dr.  Thome... 
„    Parsons 

Do. 
Dr.  Airj'     ... 
Mr.  Spt^ar  ... 
Dr.  Ballard 
Downos 
Bruce  Low 
Do. 

Dr.  Page     ... 

Harries 

(iresHwell 

Ballard 

„    Airy     ... 

Mr.  Radcliffe 

„    Sweeting 

Do. 
Dr.  Bruce  Low 
Mr.  Power ... 
Dr.  Parsons 

Do. 
Dr.  Pago     ... 
,,    Airy     ... 
Home  ... 
Copeman 
Thome 
Blaxall 
Bruce  Low 
Mr.  Spear  ... 
Dr.  Fletcher 

Do. 
Dr.  Thome 
„    Airy     ... 
Mr.  Spear  ... 
Dr.  Bruce  Low 


1H94 
1S74 
1{<93 

1885 

I8s:> 

1S8:> 

1S71 
1871 
1S78 
1879 

isy:, 
lS9:i 

18SH 

lsy:> 

1895 

1S9:> 

1894 
1S80 
18S1 
1872 
1887 


1873 
1889 
1889 
1876 
188H 
1879 
1883 
1890 
189."! 
188S 
1873 
1885 
1880 
1887 
1872 
1885 
188."» 
1895 
1886 
1890 
1880 
1888 
1880 
1872 
1892 
1878 
1875 
1895 
1888 
1892 
1892 
1878 
1876 
1889 
1896 


us 


Vo. 


nMAlULtA 


MtdUoal  Iiupeotor. 


88« 

449 
660 
U$ 
618 
8fiO 
683 
191 
446 
716 
882 
484 
681 
640 
70 
603 
178 
116 
684 
878 


146 
866 
101 
478 
486 

89 
282 
484 
493 

83 
269 
203 
196 
196 
456 


516 
418 
498 
498 
142 
804 
545 
804 
148 
424 
749 
515 
516 
517 
518 
517 
518 
618 
525 
142 
142 


••• 


Narberth  R.     

Neith  U.  and  R.         

Newark  U.       •••        ...        .•• 

Newbold-onm-IHmitcm  U.     ... 

Newoaatle-nnder'Lyiiie  TJ.  (ptft 
New  Foreit  R. ...        ...        ... 

Newin^ton  U.  .*•        •••        .•• 

Newnuurket  R. ...        ..•        ... 

Newmarket  R.  .••        ...        ... 

Newport  (L  W.) 

Normai^>7  U. 

Normanby  U.   .••        ...        ... 

Normaiitoii  U. ...        ...        .,. 

Northampton  R.         

North  Bierley  U.  (part  oO  — 
Northfleet  IT.  (part  oQ 
Norwioh  U.      ...        ...        ... 

Nottingham  U.  (part  of)      ... 

Nottingham  U. 

Nottingham  U.  


... 
... 
... 


of) 


Ofkkley,  Brome,  Sople,  kc 

Oakwortli  IT 

Ogmore  and  Garw  U. ... 
Okehampton  R. 

Oldham  R.        

Ongar  U.  

Ormeeby  U 

Ormesby  U 

Orrell     

Orsett  R.  

Orsett  R.  ...        ... 

Osset-oum-Gawthorpe  U. 

Oswestry  R 

Overton  R 

Oxford  U.  (part  of)    ... 


Panteg  U 

Pembroke  R 

Penistone  R 

Penistone  U 

Penmaenmawr  U. 

Penrj'n  U 

Pbillack  U 

Phill&ck  U 

Plymouth  U.  (part  of) 
Pocklington  R. 
Pontardawe  R.  (part  of) 
Pontefract  R.  (part  of) 

Pontypool  U 

Pontypridd  R 

Pontypridd  R 

Pontypridd  U 

Pontypridd  U 

Pool's  Dam       

Potterspury  R 

Pwllheli  R 

Pwllheli  U 


... 
... 
... 
..• 
... 


... 
.«. 
... 
... 
... 
... 
... 
... 
••• 
••. 
*•• 
••• 
... 
.•• 
... 


... 
... 


... 
... 
.  •  • 


... 
... 

... 


•.• 
... 
... 

•  a. 
..a 

•  •• 
... 
... 

•  •• 
... 
... 
... 


... 
... 
... 
.•• 
•  •• 
... 


... 
.. 
... 
•  •• 

«•• 
... 


>• 


Mr.  Bpaar  ••• 
Dr.  Aixy    ... 
n   Bmoe  Ijow 
Thome 
Ballasd 
BnlftrodB 
Oopeman 
Tiurner... 
Do. 
Dr.  Ballard 
„   Thome... 
„   Ballard 
Mr.  Sweeting 
Dr.  Bmoe  Low 
ff  Thome.  •• 

Do. 
Dr.  Airy     ... 
Harries 
Tliome... 

Do.  .y 


ft 


>l 

f» 
If 


Dr.  Bmoe  Low 

,„   Sterena 
Mr.  Spear  ... 
Dr.  Bknll 
Sterena 
Airy     ... 
Thome 
„    Ballard 
,,    Airy 
Mr.  Spear  ... 
Dr.  Airy     ... 
„    Thome 
„    Bmoe  Low 

Do.    ... 
Dr.  Thome 


Dr.  Ogle     ... 
,,    Airy     ... 
Mr  Spear  ... 
Do.    ... 
Dr.  Bmoe  Low 
Ballard 
BlaxaU 


»» 


Ballard 


Home  ... 
Mr.  Royle  ... 
Dr.  Harries 

Beard  ... 

Ople     ... 

Airy  ... 
Mr.  Spear  ... 
Dr.  Airy  ... 
Mr.  Spear  ... 
Dr.  Ballard 

Bnlstrode 

Bruoe  Low 


«« 


»» 


»i 


... 

•  a. 


Do. 


1888 

1877 
189S 
1874 
187S 
1894 
1896 
1886 
1886 
1880 
1875 
1888 
1886 
1891 
1874 
1871 
1888 
1871 
187S 
1876 


1890 
1876 
1888 
1881 
1875 
1881 
1875 
1888 
1880 
1880 
1889 
1878 
1895 
1895 
1873 


1879 
1880 
1889 
1889 
1893 
1882 
1876 
1882 
1872 
1885 
187S 
1875 
1879 
1876 
1889 
1876 
1889 
1872 
1895 
1895 
1895 


569 


Madioftl  Inspector. 


Tear. 


620 
61 


203 

653 

282 

304 

lB3a 

304 

645 

644 

760 

670 

670 

43 

44 

46 
636 
653 
485 
236 
395 
196 
716 


586 

667 

266 

«7 

468 

C75 

178 

C78 

437 

438 

663 

578 

716 

361 

678 

681 

716 

346 

661 

685 

666 

444 

716 

209 

616 

137 

95 

717 

327 

^2 

203 

^03 

as 


Qaarry  Bank  U. 
Quomdon  XT.     .. 


Bayenathorpe  U. 
Bawmanh  U.   ... 

Redcar  U 

BedrutliR.       

Redmth  R 

Redruth  U. 

Redrath  U.  and  R.      ... 

Reigate  XT 

Rhondda  

Ripon  R.  

Ripon  U.  

Romford  R.  (part  of) ... 
Romford  R.  (part  of)  ... 

ELomford  R.      

Romford  R.       

Rotherham  U 

Royton  U.         

Roshc^me  U 

Ruthin  R.  (part  of)    ... 

Ruthin  R. 

Ryde  (I.W.)      


Saffron  Walden  R.  (part  of) ... 

St.  AlbanB  R.    ... 

St.  Austell  R.  (part  of) 

St.  Columb  Major  R.  (part  of) 

St.  Columb  Major  R. 

St.  Columb  Major  R 

St.  Faiths  R. 

St.  George,  Hanover  Square ... 

St.  Germans  R.... 

St.  Gennans  R.... 

St.  Germans  R.... 

St.  Giles,  Bloomsbury 

St.  Helens  (I.W.)        

St.  John*B  Wood  

St.  Martin-in-the-Flelds 

Sandal  Magna  U 

Sandown  U. 

Sculooates  R. 

Sedgefield  R 

Sedgley,  Upper,  U 

Seghill  U 

Shaftesbury  R 

Shanklin  U. 
Shardlow  R.  (part  of) 
Shardlow  R.  (part  of) 
Shipston-on-Stour  R.  (part  of) 
Shipeten-on-Stour  R.  (part  of) 

Short  Heath  XT.  

Silloth  (Holme  Cultrim) 
Skelton  U. 

Soothill,  Nether,  U 

Soothill,  Upper,  U 

South  BlythU.  

South  Blyth  and  Xewsham  ... 


I     - 


Dr.  Ballard 

•  •• 

1878 

,.    Barry  ... 

•  •• 

188S 

Dr.  Thome 

1878 

„    Thomson 

1891 

,.    Thome 

1876 

.,    Ballard 

1882 

..    Brace  Low 

1898 

^    BalUrd 

1882 

.    SlaTall 

1876 

,,    Thome 

1879 

„    Bruce  Low 

1893 

Mr.  Sweeting 

1885 

Do. 

1886 

Dr.  Harries 

1873 

,,    Buchanan 

1873 

„    Thome 

1880 

Mr.  Evans  ... 

1894 

Dr.  ThouMon 

1891 

.,    Stevens 

1875 

„    Airy     ... 

1879 

.,    Thome 

1877 

,,    Bruce  Low 

1896 

„    Ballard 

1880 

Mr.  Power... 

•  •  • 

1877 

,,    S.  F.  Murphy... 

1884 

Dr.  Corfield 

•  •* 

1871 

.,    Blaxall 

•  •  • 

1877 

,,    Ballard 

•  •• 

1880 

„    Buchanan 

•  •  • 

1897 

„    Airy     ... 

•  •  • 

1888 

Mr.  Power... 

•  •  • 

1882 

Dr.  Ballard 

•  •• 

1880 

Do. 

•  •  • 

1882 

Do. 

•  •• 

1882 

Mr.  Power... 

•  •  • 

1882 

Dr.  Ballard 

•  •• 

1880 

Mr.  Power... 

•  •• 

1878 

Do.     ... 

•  •  • 

1882 

Mr.  Sweeting 

•    • 

1885 

Dr.  Ballard 

•  •  • 

1880 

„    Airy     ... 

•  •  • 

1882 

„    Page    ... 

•  •  • 

1884 

„    Ballard 

•  •• 

1874 

„    Barry  ... 

•  «• 

1883 

„    Simpson 

•  •« 

1885 

„    Ballard 

•  •• 

1880 

„    Beard  ... 

•  •• 

1872 

„    Thome 

•  •• 

1877 

,,    Harries 

•  •• 

1873 

Mr.  Power... 

•  •  • 

1876 

Dr.  Ballard 

•  •  • 

1874 

,,    Parrtons 

•  •• 

1888 

„    Thome 

•  •• 

1M76 

Do. 

•  •  t 

1878 

Do. 

•  •• 

1878 

Dr.  Airy     ... 

»  •• 

1872 

.,    Barry  ... 

•  •  t 

1HH8 

Ho 


Befer- 

Distriot  Vioited. 

Medical  Inspector. 

Yb«. 

No. 



1«4 

Sooth  Molton  R.  (part  of) 

Dr.  Home 

1871 

*4T 

8owerbyU 

..    P^    

1888 

107 

SpalciiiiKR 

Do.     

1881 

soe 

Spalding  B 

Do.     

1884 

33 

Spennymoor  D.            

Dr.  Thome 

187* 

S70 

Rpringfield        

„  Airy     

1«7» 

683 

Mr.  Spear 

1884 

*•!« 

atookftbriiigB  l' 

1881 

«IS 

Stoke-OD-Trent  R.       

1871 

«l» 

,StokB-on-Trent  U „        

Do. 

i8n 

flW 

StourbridB©  R 

Do. 

I87I 

1X1 

Stoiubridgo  R 

Dr.  Qr«aw«ll        ... 

m> 

6i0 

Stonrbridge  U 

Btow-on-lhe-WoM  R 

„    BalUrd 

I87> 

W 

Da 

I8T4 

ITS 

Dol 

im 

se2 

StrattonR.       ..          .„         ...         

Dr.  PwKHw 

\m 

e4 

Sttetfordn 

,.  BtoT«n> 

1871 

420 

flutton-in-Aalifield  V 

„   OmhwoU       ... 

1885 

121 

Swidlinoote  U 

,.    Airy    

1878 

461 

BwBffhaiii  R.  (iiart  of)           

Do.    

18TI 

flsn 

Wwlndon,  .\ew,  U 

Dr.  BUxftU 

1811 

686 

Rwindon.  Old,  U 

Do. 

1871 

54 

Swinton  «ni  Pendlebury  ir 

1S74 

196 

TmvjuE.          

Or.  Bruce  Low    ... 

18*S 

74 

TamitonR 

„    Blaxall 

1881 

131 

Tsviatock  R.  (part  of)            

Do. 

187S 

aKi 

TaviBtiOckK      

Do. 

1881 

eiif 

Tariitock  R 

Do. 

1881 

fi!) 

Tentorden  R 

Dr.  Thonje 

1879 

276 

Thsme  R.  (part  of)     

Do. 

1S7! 

64f; 

ThorneR 

Dr.  Parsons 

lHtl3 

Thome  B 

„     Bruce  Low     ... 

1893 

203 

Thornhiltr 

„    Thorae 

187S 

538 

Thrapston  R.     

.,     Airy 

ISM 

MO 

Thrapnton  R 

Mr.  PoVer 

1883 

541) 

TbrapstOBB 

Dr.  Brace  Low     ... 

1891 

53'J 

ThrapBtonR 

Do. 

1893 

4<Jlil 

ThurlstonyR 

Mr.  Spear 

188<l 

Thurmaston  U.            

Dr.  Barry 

188.1 

SU2 

TodmordeoR 

„    OreBSweU       ... 

l»Si 

447 

Todmorden  R 

„     Page   

1888 

4n(! 

TotneaR 

„     Blaxall 

1888 

415 

Towyn  U 

„     Airy 

i87e 

<;<;» 

TroroU.  andR 

,.    BUiall 

1871 

7:ii 

Tanstall  U 

„    BaUard 

18TJ 

8S 

Turton  U.         

Do. 

1871 

3)4 

TurtonU.  (port  of) 

Mr.  Power 

187« 

SO 

Do. 

1877 

Tynemouth  R.  (flirt  of)         

Dr.  Airy     

1871 

3113 

Do. 

187J 

im 

ISM 

4S5 

TynemoatJi  B.             

Do. 

1894 

66fi 

Tynemouth  U,  and  R 

Dr  Barry 

1883 

IZR 

Uokfield  R 

Dr.  Airj-    

1S8I 

!9<i 

t'wohalodR 

.,    Bruce  Low    ... 

lS9a 

477 

L'xbridgreR 

Mr.  Power 

I88J 

Betot' 

District  VUited. 

Hedioal  Iimpeotor. 

Year. 

Mo. 

716 

VaotootU 

Dr.  Ballard 

1»80 

Ml 

WaltelddR 

Hr.  Swoeting 

IMS.-. 

666 

WalkarF 

Dr.  Barry 

I«NS 

*5S 

Wallttsay  U 

Mr.  S,««r 

IMMN 

666 

WaliBeDdir 

Dr.  Barry 

IMKS 

6117 

WaUin^hBmB.  (piTtof)       

Mr.  Power 

IM7.-. 

)(>6 

WandMWurth  Board  of  Work«  District      .. 

Dr.  Parsins 

IHHS 

Wandsworth  Board  ot  Works  Di»trict 

..    Bloxall 

1HM3 

«:ij 

--    Airy     

IH73 

5,16 

Wirminstcr  B.  (part  <iO        

Mr.  P,>wcr 

IN74i 

TW 

Wedn«6d<l  U 

Dr.  B;illard 

1H74 

3t6 

Wellinffborough  a.  (part  of)           

..    H..me 

iin 

224 

WellinsboronghR-tpartot)            

„    Buuhaiiali 

[KTi 

716 

WeaiCoweaU.            

..    Ballard 

INMII 

Wf»t  HoughWin  U 

Ho. 

inn 

X.iS 

Wo^t  Houghton  l' 

Mr.  Spear 

ISSU 

7ai 

Wetherby  E.  (part  of)           

Dr.  Thome 

I^IT 

SWJ 

WetherbyU 

Hr.  Spear 

IKSU 

S24 

ftlwplode  Drove          

Dr.  Parsons 

iM»a 

70T 

Whitchurch  (HanU)  R.  ([art  ot) 

„    Thome 

1«73 

196 

Whitchurch  (Salop)  U 

..    Uruce  Low     ... 

iig,-) 

6ti6 

Whitley  and  Uonlueaton,  U 

,.    Barry 

IMHIl 

|.-,6 

Whittington  U 

„    Thome 

1(17  4 

143 

Whitwood,  U 

.,    Pnreona 

IKSO 

WifanU 

1N92 

716 

Wight,  lain  of ,  R 

.,    Ballard 

iNun 

460 

Wight.  Isle  o(,  R 

Wiflenhall  U 

.,    Thomson 

Hilt 

717 

„    Ballard 

lf<74 

666 

WillinKton  Quay  U 

„    Barry 

1NH3 

T*) 

Wincanton        

„    Home 

lJ«72 

332 

Wincanton  R 

.,    Parions 

IKSS 

19 

Windsor  a.  (part  ot) 

„    Ballard 

lrt77 

271 

Witham  R.  (part,  ot) 

„    Thome 

l!»T6 

332 

WobnrnR.        

„    Parsons 

ISSl 

T31 

Wobitantan  and  Bur^loui  R. 

,,    Ballard 

lrt73 

691 

Worksop  U 

Do. 

IHSO 

674 

WreiharaR.      

Mr.  Spear  ^ 

lHrt7 

IM 

Wrexham  R 

Dr.  Brno^  Low      ... 

mu.-. 

196 

Wreiham  U 

Do. 

1811.-. 

74S 

Wycombe  R 

Dr.  Buchanan 

1893 

a*l 

Tarmouth  U 

Dr,  Airy     

Iff  7.-. 

.>:6 

YorkU 

■■  Pxa-'  

133 

York  Town       

,.    Parsons 

IM-J 

Yatradvtodwtf  V 

"    pI^onL"         ■" 

1876 

;;,• 

Y»t™i>fodwi.'  U 

1880 

674 


Urban, 

Name  of  District. 

Rural 

or 
Port. 

Date  of  Report. 

Name  of  Inflpecto; 

Chesterfield     

R. 

June  1886 

Mr.  Spear. 

Cheater  le  Street        

U. 

January,  1886... 

Dr.  Page. 

Chesterton       ..          

U. 

June,  1885 

Mr.  Spear, 

Chesterton 

R. 

May,  1885 

Do. 

Chatham 

U. 

March,  1885     ... 

Dr.  de  Chaumont. 

Chichester       .' 

U. 

June,  1885 

Mr.  Spear. 

Chailcy... 

R. 

December,    1885 

Do. 

Chilvers  Coton           

U. 

July,  1886 

Do. 

Chippenham    ... 

U. 

August,  1886  ... 

Do. 

Chippenham 

R. 

Do. 

Do. 

ChorUy  (Cheshire) 

U. 

May,  1885 

Dr.  Airy. 

Chorley... 

U. 

November,   1886 

M    Page. 

Clay  Lane 

r. 

June,  1S86 

Mr.  Spear. 

Clayton  West 

r. 

Febrnarv,  1887.. 

Dr.  Gressweli. 

Cleethorpes  with  Thrumscoe 

u. 

May,  1886 

,,    Airy. 

Cockermouth 

u. 

August,  1885  ... 

V    Page. 

Colchester       

u. 

January.  1886... 

,.    Airy. 

Colchester        

p. 

October,  1885  ... 

Do. 

Colchester  (Maldon) 

p. 

Do. 

Do. 

Colne  Valley  Combination  ... 

•  •• 

January,  1887... 

Dr.  Gressweli. 

'  .'Onsett ...         ...         ...         ... 

u. 

October.  1886  ... 

„    Page. 

Conway           

u. 

December,  1885.. 

„    Davics. 

x./v9\?lt^V  •••                 •••                 •••                 ••• 

u. 

July,  1886 

„    Gressweli. 

v/vl tV  t>o      •••                •••                •••                ••• 

p. 

March,  1886    ... 

„    Davies. 

Cowpen 

u. 

June,  1^85 

„    Page. 

Crediton           

u. 

April,  1885      ... 

Mr.  Spear. 

Crediton           

R. 

Do. 

Do. 

Crickhowell     

R. 

March,  1886     ... 

Do. 

Vyrciwi"  •••           •••           •••           ••« 

U. 

January,  1886 ... 

Do. 

Cumberworth 

U. 

January.  1887  .. 

Dr.  Gressweli 

Darlaston         

r. 

August,  1886  ... 

Dr.  Barry. 

Darlington       

u. 

March,  1885     ... 

M     ^&gc. 

Darlington       

R. 

Do. 

Do. 

Dartford          

u. 

June,  1885 

Mr.  Spear. 

Dartford           

R. 

Do. 

Do. 

Dartmouth      

r. 

March,  1SS5     ... 

Dr.  Davies. 

Darton  ... 

u. 

December.  1886.. 

Mr.  Spear. 

m^xmmX,              •••                  •••                  •••                  ••• 

p. 

Augnst,  18S4   ... 

Dr.  de  Chaumont. 

lxt?c%>l              ••«                  ••«                  ••«                  ••* 

u. 

January,  1885 ... 

,,    Davies. 

n«nby  Dale     

r. 

February,  1887... 

,,    Gressweli. 

Deptford          

u. 

Do 

.,    de  Chaumont. 

XJ\^k*9\           ••«                           aa«                           .,,                           •«« 

u. 

August,  1886  ... 

Mr.  Spear. 

Devonport       

u. 

June,  1885 

Dr.  Blaxall. 

Dewsbury        

u. 

December,  1886.. 

.,    Barry. 

Dodworth        

u. 

Do. 

Mr.  Spear. 

Dorchester       

R. 

March,  18S5     ... 

Dr.  Davies. 

Dover 

P. 

August,  1884   ... 

,,    de  Chaumont. 

J-'wVv/X.         •••                  •••                  •••                  ••• 

P. 

January,  1885... 

.,    Davies. 

Dover    ... 

P. 

Do. 

Do. 

Driffield           

R. 

December,  1886.. 

Dr.  Airy. 

Dronfield         1. 

U. 

June,  1886 

Mr.  Spear. 

Dudley 

U. 

March,  1^85     ... 

Dr.  Barry. 

Durham           

U. 

January,  1886  .. 

„    Page. 

Durham           

R. 

Do. 

Do. 

Easiugton        

R. 

February,  li85.. 

Dr.  Page. 

East  Cowet     

\  ^- 

y>4\a.^,V'^'<5^"^ 

.,   Blaxall. 
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1 

Urban, 

Name  of  Dktriot          | 

Rural 
or 

Date  of  Report. 

Name  of  Inspeotor. 

Port. 

Blaokrod 

U. 

Noveinber,  1886 

Dr.  Parsons. 

Blean 

R. 

March,  1885    ... 

„    de  Chaumont. 

Bodmin 

R. 

May,  1885 

„    Davies. 

Bognor 

U. 

July,  1885 

Mr.  Spear. 

Bolton 

R. 

May,  1886 

Dr.  Page. 

Bootle  ... 

U. 

May,  1885 

„    Blaxall. 

Boston 

U. 

November,  1886 

Dr.  Airy. 

Boston  ... 

P. 

Auguat,  1885  ... 

Do. 

Brampton  and  Walton 
Brendan  and  Byshottles 

U. 

June,  1886 

Mr.  Spear. 

U. 

December,  1885 

Dr.  Page. 

Bridgend 

•  •  •                •  •  • 

U. 

October,  1885  ... 

Dr.  Davies. 

Bridgend 

•  ••                •    . 

R. 

Do. 

Do. 

Bridgend 

•  «•                •  •  • 

R. 

April,  1886       ... 

Do. 

Bridgwater 

•  •  •                •  •  • 

U. 

January,  1885  .. 

Dr.  Blaxall. 

Bridgwater     ... 

•  •  •                •  •  • 

P. 

Do. 

Do. 

Bridlington     ... 

• ••                • •• 

U. 

August,  1886  ... 

Dr.  Airy. 

Bridlington     ... 

•  •  •                •  •  • 

R. 

January,  1887 ... 

Dr.  Davies. 

Bridport 

•  •  •                •  •  • 

U. 

February,  1885 

Do. 

Bridport 

• ••                • • • 

R. 

January,  1887 ... 

Do. 

BrierleyHill  ... 

•  •  •                •  •  • 

U. 

May,  1886 

Dr.  Gresswell. 

Bristol 

•  •  •                • •• 

U. 

January,  1885... 

Dr.  BlaxaU. 

Bristol 

•  •  •                •  •  • 

P. 

Do. 

Do. 

Briton  Ferry  ... 

•  •  •                •  •  • 

U. 

August,  1885  ... 

Dr.  Davies. 

Broadstairs 

•  ••                •  •  • 

U. 

January,  1885  ... 

Do. 

Bromborough ... 

•  ••                •  •• 

U. 

July,  1886 

Mr.  Spear. 
Do. 

Biynmawe 

• ••                      at* 

U. 

March,  1886     ... 

Budleigh  Salterton 

•  ••                      •  ■  • 

U. 

August,  1885  ... 

Do. 

Bnlkington     ... 

•  ••                      •  •  * 

U. 

September,  1886 

Do. 

Bnmley 

• ••                       • •• 

U. 

October,  1886  ... 

Dr.  Page. 

Bnrslem 

• ••                       • • • 

U. 

September,  1886 

Dr.  Barry. 

Bury 

•  •  •                      •  •  • 

U. 

Do. 

Dr.  Page. 

Calne 

•  •  •                       • •• 

U. 

August,  1886  ... 

Mr.  Spear. 

Calne    ... 

•  •  •                       •  •  • 

E. 

Do. 

Do. 

Cambridge 

•  t  •                      •  •  • 

U. 

December,    1885 

Dr.  Airy. 

Oamelfozd 

• • •                      • •• 

R. 

July,  1886 

„    Davies. 

Cardiff   .. 

•  •  •                      • •• 

U. 

Do. 

„    Blaxall.i 

Cardiff  ... 

•  • •                      • •• 

P. 

Do. 

Do. 

Cardigan 

•  • •                       •  •• 

U. 

January,  1886... 

Dr.  Davies. 

Cardigan 

•  •  •                      •  •  • 

P. 

Do. 

Do. 

Carlisle 

■  •  •                       •  •  • 

U. 

August,  1885  ... 

Dr.  Blaxall. 

Castleford 

• ••                       • • • 

U. 

October,  1886  ... 

Mr.  Spear. 

Carmarthen    ... 

•  •  •                      • •• 

U. 

October  1885  ... 

Dr.  Davies. 

Carmarthen     ... 

• ••                      ••• 

R. 

November,  1885 

Do. 

CamarTonshire 

•  ••                      • •• 

Combd. 

December,  1885 

Do. 

Carnarvon 

•  ••                      • •• 

U. 

Do. 

Do. 

Carnarvon 

•  •  «                      •  •  • 

P. 

Do. 

Do. 

Carnarvon 

•  •  •                       •  •  ■ 

R. 

August,  1886  ... 

Mr.  Spear. 

Castle  Ward    ... 

•  •  •                       •  *  • 

R. 

October,  f886  ... 

Dr.  Page. 

Chard 

•••                       ••• 

U. 

May,  1885 

Mr.  Spear. 

Chard 

• ■•                      • •• 

R. 

Do. 

Chepstow 

•  ••                      • «• 

U. 

February,  1885 

Dr.  Blaxall. 

Chepstow 

•  ••                      • •• 

P. 

Do. 

Do. 

Chester 

•  •  •                      •  •  • 

U. 

October,  1886  ... 

Dr.  Page. 

Cheater 

•  ••                      • •• 

P. 

January,  1886 ... 

Do. 

Chesterfield     ... 

• ••                      ••• 

U. 

June,  1886 

Mr.  Spear. 

576 


Hame  of  Distriot. 


Date  of  Report 


Name  of  iDspactot 


Harwich 

Haslingden     

Havant 
Havant 

Haverfordwest  

Haverfordwest  

^^tt  Vlt?       •••  •••  •••  ••• 

Heath  Town   ... 

Heckmondwike         

Helston 

Hemsworth     

Hepworth 
Heme  Bay 
Heywood 

Higher  Bebington     

Hinderwell     

Holme  Cultram         

Holme  Valley  Combination ... 

Holmfirth 

Holme  ... 

Holyhead        

Holywell         

Holywell         

Honley... 

Horwich  

XI  WW  •••  •••  •••  ••• 

Houghton  le  Spring 

Houghton  le  Spring 

Howden 

Hoylandswaine  

Huddersfield  Combinations ... 

XI  uxx  •••  •••  •••  ••• 

Hull  and  Goole         

Huntingdon 

Huntingdon 

xxyuUe  ...         ...        ...         ... 


Ilfracombe 

Ince  in  Makerfield 

Ipswich 

Ipswich 


Jarrow ... 


Keighley 
Kettering 
Kettering 
Kidsgrove 
Kingfsbridge    ... 
Kings  Lynn     ... 
Kirk  Burton    ... 
Kirkheaton 
Kirkieatham  ... 


P. 
U. 
U. 
R. 
U. 
R. 
U. 
U. 
U. 
R. 
R. 
U. 
U. 
U. 
U. 
U. 
U. 

•  •  • 

u. 
u. 
u. 
u. 

R. 
U. 
U. 
R. 
U. 
R. 
R. 
U. 

•  •  • 

u. 
p. 
u. 

R. 
U. 


U. 
U. 
U. 
P. 


U. 


U. 
U. 
R. 

u. 

R. 
P. 
U. 
U. 
U. 


October,  1885  ... 
September,  1886. 
September,  1885. 
September,  1885. 
September,  1885. 

Do. 
July,  1885 
July,  1886 
November,  1886. 
July,  1885 
April,  1885 
January,  1887 ... 
January,  1885  ... 
October,  1886  ... 
July,  1886 
December,  1885 . 
August,  1885  ... 
January,  1887 ... 

Do. 

Do. 
December,  1885 . 
June,  1885 

Do. 
January,  1887... 
December,  18S6 . 
March,  1885    ... 

Do. 

Do. 
June,  1885 
February,  1887.. 
January,  1887... 
March,  1886  ... 
August,  1885  ... 
May,  1885 

Do. 
January,  1885... 


July,  1885 
October,  1886  ... 
June,  1886 
Do. 


March,  1885 


April,  1886      ... 
July,  1886 

Do. 
September,  1886 
March,  1885     ... 
August,  1885  ... 
February,  1887.. 

Do 
December,  1885 . 


If 


i» 


»» 


ti 


Dr.  Airy. 
„    Page. 
Mr.  Spear. 

Do. 
Dr.  Davies. 
Do. 
Do. 
Dr.  Barry. 

Do. 
Dr.  Davies. 
Airy. 
Gresawell. 
Davies. 
Page. 
Mr.  Spear. 

Do. 
Dr.  Blaxall 
Gresswell. 
Do. 
Do. 
Dr.  Davies. 
Do. 
Do. 
Dr.  Gresswell. 
Parsons, 
de  Chaumont. 
Page. 
Do. 
Dr.  Airy. 
Gresswell 

Do. 
Page. 
„    Blaxall. 
Mr.  Spear. 

Do. 
Dr.  Davies. 


»» 


»» 


»» 


»» 


IT 


«t 


Dr.  Davies. 

„    Parsons. 
„    Airy. 
Do. 


Dr.  de  Chaumont. 


Dr.  Barry. 
Mr.  Spear. 

Do. 
Dr.  Barry. 
Davies. 
Airy. 
Gresswell. 
Do. 
BIr.  Spear. 


ii 
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Urban, 

Hame  of  Distriotb 

Rural 

or 
Port 

Date  of  Report. 

Name  of  Inspector. 

Lancaster 

U. 

August,  1885  ... 

Dr.  Blaxall. 

Lancaster  Port 

P. 

Do. 

Do. 

Lanchester 

R. 

November,  1885 

Dr.  Page. 

Lathom 

U. 

April,  1886       ... 

Do. 

Leadgate 

U. 

October,  1886  ... 

Do. 

Lepton ... 

u. 

February,  1887.. 

Dr.  GresswelL 

Lewes 

u. 

November,  1885 

Mr.  Spear. 

Lezden ... 

R. 

May,  1886 

Dr.  Airy. 

Limehouse 

U. 

February,  1885 .. 

.,    de  Cbaumont. 

Lincoln 

U. 

October,  1886  ... 

M    Airy. 

Linthwaite 

U. 

January,  1887... 

„    Gresswell. 

Liskeard 

R. 

April,  1885       ... 

„    Davies. 

Littlehampton 

U. 

July,  1885 

Mr.  Spear. 

Liverpool 

U. 

May,  1885 

Dr.  Blaxall. 

Liverpool 

P. 

April,  1885 

Do. 

Liversedge 

U. 

November,  1886 

Dr.  Barry. 

Llanelly 

U. 

August,  1885  ... 

„    Davies. 

Llanelly 

R. 

Do. 

Do. 

LoftuH 

U. 

December,  1885. 

Mr.  Spear. 

London... 

P. 

February,  1885 .. 

Dr.  de  Chaumont. 

Long  Eaton     .. 

U. 

June,  1886 

Mr.  Spear. 

Longtou 

u. 

September,  1886 

Dr.  Barry. 

Longwood 

CJ. 

January,  1887... 

„    Gresswell. 

Lower  Bebington 

u. 

July,  1885 

Mr.  Spear. 

Lower  Brixham 

u. 

March,  1885    ... 

Dr.  Davies. 

Lowestoft 

p. 

November,  1885 

.,    Airy. 

Lyme  Regis     ... 

u. 

March,  1886     ... 

Dr.  Davies. 

Lytham 

u. 

August,  1885  ... 

„    Blaxall. 

p. 

Do. 

Do. 

Macclesfield 

u. 

August,  1886  ... 

Dr.  Page. 

Maesteg 

u. 

October,  1885  ... 

„   Davies. 

Maidstone 

u. 

March,  1885     ... 

Mr.  Spear. 

Maidstone 

R. 

Do. 

Do. 

Maldon 

U. 

January,  1887... 

Dr.  Airy. 

Maldon 

R. 

Do. 

Do. 

Mailing 

R. 

March,  1885     ... 

Mr.  Spear. 

Maiton 

U. 

December,    1885 

Malton ... 

R. 

Do. 

Do. 

Margam 

U. 

September,  1885 

Dr.  Davies 

Margate 

U. 

January,  1885  ... 

Do. 

Marsdei 

U. 

January,  1887... 

Dr.  Gresswell. 

Mary  port 

U. 

August,  1885  ... 

„   Blaxall. 

Meltbam 

U. 

January,  1887  ... 

„    Gresswell. 

Merthyr  Tydfil 

U. 

September,  1885 

„    Ballard. 

Methley 

U. 

November,  1886 

Mr.  Spear. 

Mexborough    .. 

U. 

December,    1886 

Do. 

Middlesbrough 

U. 

June,  1885 

Do. 

Middlewich     .. 

u. 

August,  1886  ... 

Do. 

Milford            

u. 

August,  1885  ... 

Dr.  Davies. 

MilfordPort  ... 

p. 

October,  1885  ... 

Do. 

Millom 

u. 

August,  1885  ... 

Dr.  Blaxall. 

Milton 

U.  &R. 

Do. 

,,  de  Chaumont. 

Mirfield 

U. 

November,  1886 

„   Barry. 

Mold 

U. 

June,  1885 

„   Davies. 

Monk  Bretton... 

U. 

December,    1886 

Mr.  Spear. 

Morecambe 

•  t 

U. 

December,    1885 

Dr.  Page. 

578 


Urbflii, 

VaiM  of  IMitrfok. 

Bwal 

Dfttaof  BqMxrt 

Ham*  of  IiMpMta^ 

Fori 

■ 

Morley 

•  ■  • 

U. 

Koyember,  1886 

Dr.  Bazzy. 

Morpotn          •••        ••• 

•  •• 

U. 

August,    1885.^ 

n  P«««. 

Morpeth          .*•        ••• 

•  •• 

R. 

June,  1886 

Do. 

MouleT           

MoesHiide        

•  •• 

U. 

Gotober,  1886  ... 

Dr.  gnwawell. 

•  «• 

U. 

March,  1886    ... 

,.  Fftge. 

Moontain  Ash 

«•• 

V. 

May,  1885 

„  Dayies. 

Narberth 

••• 

a. 

Noyember,  1885 

Dr.  Dayjes. 

Noath   •••        •••        ... 

•  •• 

u. 

Angost,  1885  ... 

Do. 

Meaiiii   •••        •••        ••• 

•  •• 

B. 

October,  1885  ... 

Do. 

XV ea uii   •••        •••        ■•• 

•  •• 

R. 

April,  1886      ... 

Do. 

Ketton  aad  Parkgate 

•  •• 

u. 

July,  1886 

Mr.  Spear. 

Ifetherthong  «••        ••• 

•  «• 

u 

January,  1887... 

Dr.  QresBwelL 

Newbigffin      

NewboM  and  Dnnston 

•  •• 

u. 

Juna  1885       ... 

,1  ?•««• 

••• 

IT. 

„        lOoO          ... 

n    8P««- 

Newoastle-npon-l^e 

•  a* 

P. 

MiurGh,1885    ... 

„  deOhaumoni. 

Kewoa8tIe-Tipon*TVn6 
Newoastle-ander^Lyne 

•  •• 

U. 

Do. 

Da 

*•• 

u. 

September,  1886 

Dr.  Barry. 

Newharen      

•  •• 

TJ. 

June,  1885 

Mr.  Spear. 

Kewhayen      

•  •• 

P. 

Do. 

Dr.  Dayies. 

Newhayen       •••        ••• 

Newport  (Isle  of  Wight) 

•  •• 

••• 

B. 
U. 

Noyember,  1885 
SepteiUbar,  1885 

Mr.  Spear. 
Do. 

Newport  (Hon.) 

•  •• 

U. 

July,  1885 

Dr.Blaaoll. 

Newport  (Mon.) 

•  •• 

P. 

Do.             ..• 

Do. 

New  Shoreham 

•  •• 

U. 

Do. 

Mr.  Spear. 

New  Shoreham 

•  •  • 

P. 

June,  1885 

Do. 

Newquay         

•  •  • 

u. 

Do. 

Dr.  Davies. 

Newquay         

•  •  • 

u. 

January,  1886... 

Do. 

Newton  Heath 

•  • « 

u. 

April,  1886       ... 

Dr.  Page. 

Norinanton      

•  •  • 

u. 

September,  1886 

Mr.  Spear. 

Northam 

•  •• 

u. 

July,  1885 

Dr.  Davies. 

Northam 

•  •  • 

P. 

Do. 

Do. 

Northampton  ... 

•  •  • 

u. 

December,    1886 

Mr.  Spear. 

Northwich       

•  •  • 

u. 

July,  1886 

Do. 

North  wioh       

•  •  • 

R. 

September,  1886 

Do. 

Norwich          

•  •  • 

U. 

January,  1886  ... 

Dr.  Airy. 

Nuneaton         

•  •  • 

U 

July,  1886 

Mr.  Spear. 

Oldbury           

•  •  • 

U. 

May,  1886 

Dr.  Gresswell. 

Openshaw        

•  •  • 

u. 

April,  1886      ... 

M    Page. 

Ormskirk        

•  t « 

u. 

October,  1886  ... 

„    Parsons. 

Ormskirk 

•  •* 

R. 

Do. 

Do. 

Orrell 

•  •  • 

U. 

Do. 

Do. 

vJrsetiw   ••■         •••         ••• 

*  <  • 

R. 

June,  1885 

Mr.  Spear. 

089ett-cum-(>awthorpe 

•  t  • 

U. 

November,  1886 

Dr.  Barry. 

Ovenden          

•  •  • 

U. 

Do. 

„    Parsons. 

Over  Darwen 

•  •  • 

u. 

Do. 

M    Page. 

Oxford  ... 

•  •• 

u. 

October,  1886  ... 

„    Airy. 

Oyster  mouth 

•  •• 

u. 

August,  1885  ... 

„    Davies. 

Padstow           

•  t  • 

u. 

June,  1885 

Dr.  Davies. 

Padstow           

•  •  • 

p. 

Do. 

Do. 

Pemberton      

•  •  • 

u. 

December,  1886 

Dr.  Parsons. 

Pembroke       

•  t  • 

u. 

September,  1885 

„   Davies. 

579 


Urban, 

Name  of  District. 

Rural 
or 

Date  of  Report. 

Name  of  Inspecta; 

Port. 

Pembroke 

... 

... 

R. 

October,  1885  ... 

Dr.  Da  vies. 

PeniBtone 

. .. 

... 

U. 

February,  1887 

„    Gresswell. 

Penistone 

... 

... 

R. 

Do. 

Do. 

Penryn 

... 

... 

U. 

July,  1885 

Dr.  Davies. 

PenzATice 

... 

... 

U. 

April,  1885      ... 

Do. 

Penzanoe 

... 

... 

P. 

Do. 

Do. 

Penzance 

.• 

... 

R. 

Do. 

Do. 

Peterborough 

. .. 

... 

U. 

July,  1886 

Mr.  Spear. 

Peterborough ... 

... 

... 

R. 

August,  1886  ... 

Pickering 

... 

... 

U. 

December,  1885 

Do." 

Pickering 

... 

... 

R. 

Do. 

Do. 

Plomesgate 

... 

••• 

R. 

July,  1885 

Dr.  Airy. 

Plymouth 

... 

... 

U. 

June,  1885 

„    Blaxall. 

Plymouth 

.  •• 

... 

P. 

June,  1885 

Do. 

Plymouth 

. .. 

... 

P. 

March,  1886    ... 

Dr.  Davies. 

Pontardawe     ... 

.  • . 

*•• 

R. 

November,  1885 

Do. 

Pontefract 

... 

••• 

U. 

October,  1886  ... 

Mr.  Spear. 

Pontefract 

... 

... 

R. 

November,  1886 

Poole    

... 

... 

U. 

February,  1885 

Dr.  Davies. 

Poole    

... 

a.. 

P. 

Do. 

Do. 

Poplar.  North... 

... 

... 

U. 

Do. 

Dr.  de  Chanmonl. 

Poplar,  South... 

... 

... 

U. 

Do. 

Do. 

Pontypridd     ... 

... 

... 

u. 

May,  1885 

Dr.  Davies. 

Pontypridd     ... 

.. 

... 

R. 

Do. 

Do. 

Portsmouth     ... 

... 

•  •• 

U. 

January,  1885... 

Dr.  Blaxall. 

Portsmouth     ... 

... 

... 

P. 

Do. 

Do. 

Portsmouth     ... 

... 

... 

P. 

February,  1886 

Dr.  Davies. 

Prescot 

... 

... 

u. 

June,  1886 

»    Page. 

Prescot 

... 

... 

R. 

Do. 

Do. 

Preston 

.. 

... 

U. 

July,  1886 

Do. 

Prestwich 

... 

... 

R. 

May,  1886 

Do. 

Pwllheli 

... 

..• 

U. 

December,  1885 

Dr.  Davies. 

Quarry  Bank  ... 

... 

... 

U. 

July,  1886 

Dr.  Gresswell 

Quickmere 

... 

.*• 

U. 

October,  1886  ... 

Do. 

Radcliffe 

... 

... 

V. 

October,  1886  ... 

Dr.  Page. 

Ramsey 

... 

... 

u. 

May,  1885 

Mr.  Spear. 

Ramsgate 

... 

... 

u. 

January,  1885 ... 

Dr.  Davies. 

Ravensthorpe ... 

... 

... 

u. 

October,  1886  ... 

„    Barry. 

Rawmarsh 

... 

... 

u. 

December,  1886 

Mr.  Spear. 

Redcar 

... 

... 

u. 

December,  1885 

Rhymney 

... 

... 

u. 

November,  1885 

Dr.  Davies. 

Rochester 

... 

... 

U.&P. 

March,  1885    ... 

„   de  Chaumont, 

Rochford 

... 

... 

R. 

December,  1885 

Mr.  Spear. 

Romney  Marsh 

... 

... 

R. 

January,  1885... 

Dr.  Davies. 

Rotherham 

.  .• 

... 

U. 

April,  1886      ... 

Do. 

Rotherhithe    ... 

... 

... 

U. 

February,  1885 

Dr.  de  Chaumont. 

Rowley  Regis... 

... 

... 

U. 

June,  1886 

„   Gresswell. 

Runcorn 

... 

... 

U. 

June,  1885 

»   Airy. 

Runcorn 

... 

... 

R. 

Do. 

Do. 

Ryde 

... 

.*• 

U. 

September,  1885 

Mr.  Spear, 

Saddleworth    ... 

... 

•  •• 

R. 

October,  1886  ... 

Dr.  Gresswell. 

St.  Austell 

... 

.*• 

R. 

April,  1885      ... 

„   Davies. 

St.  Columb  Major 

... 

... 

R. 

January,  1885... 

Do. 

St.  (George's  in  the  East 

.. 

U. 

February,  1885.. 

Dr.  de  Ghanmoiit. 
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St  Germans 

R. 

April.  1885      ... 

Dr.  Dariea. 

8t.Htlens 

U. 

October,  188r,  ... 

Mr.  Spe«r. 

Bt  Helen*  (Uac*.) 

8t.lT«*...-      

IT. 
IT. 

May.  ISSfi 

Dr.  Pa«e. 
.,    Davie*. 

StN«ota 

u, 

May,  18B5        ... 

Mr.  Spear. 

m-Tbonaa     .-       

u. 

August.  1885  ... 

Do. 

SbTbooM     ...       

n. 

Do. 

Do. 

Baloomba  '     

u. 

Harah.  18t»     ... 

Dr.  Dariea, 

BaUord 

u. 

AntruBt,  I8S6  ... 

.,    PiW". 

Bkltborn         

u. 

Deoember,  1986.. 

Mr.  Spaw. 

Buntoid         

a. 

January.  1887... 

Dr.9Tw.WBll. 

Bandgata        

tr. 

Janusrj,  1886  ... 

Darie* 

Suidown         

u. 

October,  188r>  ... 

Mr.  Spear. 

Bandwtoh        

V. 

January,  1885 ... 

Dr.  Dayie». 

V. 

January.  1887... 

„    Grerawaa 

Scarborough 

ScholoB...  ■     

f, 
tr. 

July.  1886  ■      ... 
January,  1887... 

„    Blaiall. 
„    QrerawelL 

SMham  Harbour 

u. 

Jtiae,  188B       ... 

„    P^ 

S«dgeQpld       

H. 

Pebmary,  1885.. 

Do. 

Sidmouth       

u. 

September,  t8S6 

Hi.  Spear. 

HhankliD         

V. 

Do. 

Do. 

Bhoidlow         

a. 

May,  leas      ... 

Do. 

Bheemew       

u. 

Ma?d^I883     ... 

BhofBeld          

u. 

May,  1886 

,.    DBTie*. 

i5«'..;   :::    :::    ::: 

Bheppey 

u. 

IT. 

January.  188T... 
Do. 

„    OroBaWBlL 
Do. 

a. 

March.  1885     ... 

Dr.  de  Cbaninout 

SheX™        

u. 

April,  B83      ... 

Mr.  Spear. 

Sherborne        

R 

Mar.  18(*S 

Do. 

ShiidonaadEastTMckley... 

U. 

June,  1886       ... 

Dr.  Fitge. 

Mr.  Spear. 

Dr.  de  Chanment. 

BhrewBbury     

Sittingboume 

u. 

u. 

June.  1S86 
March.  1885     ... 

Skelmanthorpo          

u. 

January,  18S7... 

.,    Grea<weU. 

u. 

October,  1886  ... 

„    Pareonfl. 

Sketton  and  Brotton 

u. 

December,  1885.. 

Mr.  Spear. 

Slaithwute     

u. 

January.  1887... 

Dr.  Greaawell, 

Smethwick      

D. 

May,  1886 

Do. 

Soothi!!.  NethM         

U. 

Dr.  Barry. 

SoMhill,  Upper          

XJ. 

Do. 

Do. 

U, 

August.  1896  ... 

Dr.  Blaiall. 

P. 

February,  1986.. 

„    Dttviofi. 

South  Blyth 

V. 

June.  1885      ... 

.1'    ?*^ 

SouthlKJroQBh 

u. 

March.  1885    ... 

Mr.  Spear. 

Soath  Cave  and  Wallingfen.. 
South  Cnsland          

V. 

u. 

May,  1895 
January,  18S7... 

Dr.  Airy. 
,.    GreaiweU. 

Bontbend        

u, 

Mr.  Spear. 

South  Gosforth         

u. 

October.  1886  ... 

Dr.  P*Ke. 

IT. 

October,  1886  ... 

„    ParaooB. 

South  Shield* 

u. 

March.  1885     ... 

,.    deChantnont. 

South  Stockton         

u. 

Do. 

„    Page. 

Soworby  Bridge         

u. 

DecembOT.1886.. 

„  Paraona. 

Spalding          

u. 

October,  1886  ... 

„    Airy. 

Spennymoor 

u. 

May,  1883        ... 

„    Pa««. 

Standish         

u. 

December,  1886. 

„    Parwni. 
mV.  Spear. 

StoyniDR         

R. 

July,  1885 

Stuokport        

u. 

July, 1886 

Dr.  Page. 

Stockabridge 

u. 

Febmary,  1887  . 

„    QreaawelL 

Stockton -ou-Tees       

IT. 

March,  1SS5    ... 

»    Page. 

StooktOQ          -         

R. 

March.  I88B    ... 

Do. 

V, 

April,  1885      ... 

Do. 
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Stoke-upon-Trent 

... 

... 

U. 

September,  1886 

Dr.  Barry. 

Stoke-upon  -Trent 

••. 

•  a. 

R. 

Do. 

Do. 

Stourbridge  Improvement  Act 

U. 

May,  1886 

Dr.  Gresswell. 

Stourbridge    ... 

... 

... 

R. 

June,  1886 

Do. 

Stratton 

... 

•    •• 

R. 

July,  1885 

Dr.  Davies. 

Sunderland     ... 

... 

•  •• 

U. 

March,  1885     ... 

„   de  Chaumont. 

Sunderland     ... 

... 

•    •   • 

U. 

July,  1885 

„    Blaxall. 

Sunderland     ... 

•  •. 

•   •  • 

P. 

Do. 

Do. 

Sunderland     ... 

... 

•    •• 

P. 

March,  1885 

Dr.  de  Chaumont. 

Swansea 

... 

•    •   • 

P. 

August,  1885  ... 

„   Ballard. 

Swansea 

... 

•   •• 

U. 

Do. 

Do. 

Swansea 

... 

•    •• 

R. 

November,  1885 

Dr.  Davies. 

S  win  ton 

... 

•   «   • 

U. 

November,  1886 

Mr.  Spear. 

Tavistock 

... 

•  •• 

R. 

August,  1885  ... 

Mr.  Spear. 

Teesdale 

... 

•    •• 

R. 

May,  1885 

Dr.  Page. 

Teignmouth    ... 

... 

•   •• 

U. 

March,  1885     ... 

„    Davies. 

Tenby 

... 

•   •   • 

U. 

September,  1885 

„   Ballard. 

Tendring 

... 

•    •• 

R. 

January,  1887 ... 

»    Airy. 

Thome 

.  •• 

•   «   • 

R. 

January,  1886 ... 

Mr.  Spear. 

Thomhill 

... 

•    •  • 

U. 

November,  1886 

Dr.  Barry. 

Thrapstone 
Thurlstone 

... 

•    •• 

R. 

October,  1885  ... 

Mr.  Spear. 

... 

•   •• 

•  •• 

February,  1887 

Dr.  Gresswell. 

Thurstonland  ... 

... 

•    •• 

•  •• 

Do. 

Do. 

Thanet,  Isle  of 

... 

•   •• 

R. 

January,  1885... 

Dr.  Davies. 

Tipton 

... 

•  •• 

U. 

August,  1886  ... 

„    Gresswell. 

Todmorden 

•  •  • 

•    •  • 

U. 

November,  1886 

Dr.  Barry. 

Tonbridge 

... 

•  •• 

U. 

March,  1885    ... 

Mr.  Spear. 

Tonbridge 

... 

•   •• 

R. 

Do. 

Do. 

Torquay 

... 

•  •• 

U. 

Do. 

Dr.  Davies. 

Totnes 

... 

•  •• 

R. 

Do. 

Do. 

Tow  Law 

... 

•   •• 

U. 

April,  1885      ... 

Dr.  Page. 

Towyn 

... 

•  •• 

U. 

January,  1886 ... 

„    Davies. 

Toxteth  Park  ... 

..a 

•   •• 

U. 

May,  1885 

„    Blaxall. 

Tredegar 

•  •  . 

•   •   • 

U. 

November,  1885 

„    Davies. 

Truro 

... 

•  •• 

U. 

April,  1885      ... 

Do. 

Truro 

... 

•  •• 

R. 

Do. 

Do. 

Tunstall 

... 

•  •• 

U. 

September,  1886 

Dr.  Barry. 

Tynemouth     ... 

... 

•  •• 

U. 

Sept/ember,  1885 

11    Page. 

l^ynemouth     ... 

... 

•  •• 

R. 

Do. 

Do. 

Upholland 

... 

•   •• 

U. 

December,  1886 

Dr.  Parsons. 

Upper  Sedgley 

•  •• 

•  •• 

U. 

July,  1885 

„    Gresswell. 

Yentnor 

•  •• 

•  •• 

U. 

September,  1885 

Mr.  Spear. 

Wakefield 

... 

•  •• 

U. 

August,  1886  ... 

Mr.  Spear. 

Wakefield 

... 

•   •• 

R. 

October,  1886  ... 

Do. 

Walker 

... 

•  •• 

U. 

November,  1885 

Dr.  Page. 

Walsall 

.  •• 

•  •• 

U. 

July,  1886 

„    Barry. 

Walton-on-the-Hill 

... 

•  •• 

U. 

May,  1885 

„    Blaxall. 

Watll       •••                at* 

... 

•  •• 

U. 

December,  1886. 

Mr.  Spear. 

WaTortree      ••• 

•  t* 

•  •• 

U. 

May,  1885 

Dr.  Blaxall. 
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Weardale        ...        ..•        ••• 

B. 

April,  1886      ... 

Dr.  P^e. 

Wedneebory 

U. 

July,  1886 

„    GreaswelL 

vVeiiB    ...        ...        .*•        ••• 

P. 

„      1886       ... 

„    Airy. 

Westboome     

West  Cowes 

B. 
U. 

S^tember,  1885 
May,  1885 
Do. 

Mr.  Spear. 
Dr.  BuixalL 

We«t  Derby     

U. 

Do. 

West  Firle       

B. 

November,  1885 . 

Mr.  Spear. 

West  Ham       ...        ...        ... 

U. 

February,  1885  . 

Dr.  de  Ghaomont 

Westhampnett           

B. 

July,  1885 

Mr.  Spear.' 

West  Hartlepool       

U. 

February,  1885  . 

Dr.  BlaxalL 

West  Worthing          

U. 

November,  1885 . 

Mr.  Spear. 

Weymontli      ...        ...        ... 

u. 

February,  1885  . 

Dr.  Daviea. 

Weymouth      ...        ...        ... 

p. 

Do. 

Da 

Worthing        

u. 

November,  1885. 

Mr.  Spear. 

W^nitby...        ...        ...        ... 

u. 

July,  1885 

Dr.  BlazalL 

Whitby... 

B. 

December,  1885 . 

Mr.  Spear. 

Whitechapel  ...        

U. 

February,  1885  . 

Dr.  de  Cbaumont. 

Whitehaven    ...        ... 

U. 

August,  1885 

„    BlazaU. 

Whitley,  Upper         

U. 

February,    1887 

„    GresBwell 

Whittington 

U. 

June,  1886 

Mr.  Spear. 

Whitwood       

U. 

November,  1886 

Da 

Widnes            

U. 

September,  1886 

Dr.  Page. 

U. 

November,  1886 

Da 

tV l^cUX    »••             •••             •••             ••• 

B. 

October,  1886  ... 

Dr.ParsoxuL 

Wight,  Isle  of 

B. 

Da 

Mr.  Spear. 

WiUenhall      

U. 

July,  1886 

Dr.  Barry. 

Willington      

U. 

November,  1885 

»  Page. 

Williton           

B. 

December,    1885 

„   Davies 

Winsford         

U. 

September,  1886 

Mr.  Spear. 

W  irXnl    ...              ...             ...              ... 

B. 

Do. 

Do. 

Wisbech          

P. 

August,  1885  ... 

Dr.  Airy. 

Withinjrton     

U. 

March,  1886     ... 

„    Pago- 

Woodbridge     

B. 

December,    1885 

Mr.  Spear. 

Workington 

U 

April,  1885       ... 

Dr.  Page. 

Workington 

U. 

August,  1885  ... 

„   BlazalL 

Workington 

P. 

Do. 

Do. 

Worksop          

U. 

May,  1885 

Mr.  Spear. 
Do. 

Worksop          

B. 

„    1886 

Worsborongh 

U. 

December,    1886 

Do. 

Wortley           

B. 

February,    1887 

Dr.  GresswelL 

Yarmouth,  Gt.           

P. 

November,  1885 

Dr.  Airy. 

Ynyscyuhaiam          

U. 

December,    1885 

„   Daviee. 

Ystradyfodwg           

U. 

May,  1885 

Do. 
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Inland  Sanitary  Survey,  1893-95. 


Rural  Distbiots  of  England  and  Wales  inspected  during  1893-95  as 
regHEhrds  their  Sanitaby  Cibcumstances  and  Administbation. 


Population, 

Name  of  District. 

Census 

County.    . 

Inspector. 

1891. 

1.  Atherstono... 

•  •• 

15,441 

Warwickshire 

Dr.  Whcaton. 

2.  Azbridge   ... 

•  •  • 

24,965 

Somersetshire 

Do. 

3.  Barnstaple... 

•  •• 

19,071 

Devonshire 

Dr.  Reece. 

4.  Barton-upon-Irwell 

26,832 

Lancashire 

„    Bruce  Low. 

3.  Beverley    ... 

•  •• 

10,519 

Yorkshire 

„    Wheaton. 

4.  Bideford    ... 

•  •• 

7,322 

Devonshire 

„    Reeoe. 

5.  Bodmin 

•  •• 

-    11,644 

Cornwall 

„    Wheaton. 

6.  Calne 

•  •• 

5,014 

Wiltshire 

„    Wilson. 

7.  Carmarthen 

•  •• 

23,873 

Carmarthenshire  ... 

„   Reece. 

8.  Cheadle      ... 

•  •• 

22,302 

Staffordshire 

„    Fletcher. 

9.  Chesterfield 

•  •• 

59,192 

Derbyshire 

„    Wilson. 

10.  Cosford 

•  •• 

12,369 

Suffolk       

„    Fletcher. 

11.  Crickhowell 

•  •• 

7,464 

Brecknockshire    ... 

„    Wilson. 

12.  Daventiy    ... 

•  •• 

13,709 

Northamptonshire .. 

„   Wheaton. 

13.  Douking     ... 

•  Ba 

16,030 

Norfolk      

Do. 

14.  Doncaster  ... 

•  •• 

28,364 

Yorkshire 

Do. 

15.  Downham  ... 

•  •• 

15,840 

Norfolk      

Do. 

16.  Driffield     ... 

•  •• 

13,140 

Yorkshire  ...    •    ... 

Do. 

17.  Durham     ... 

»  •• 

32,686 

Durham     ... 

Dr.  Wilson. 

18.  Eastington... 

•  •• 

36,782 

x^O.            ...            ... 

Do. 

19.  Hastings    ... 

•  •« 

11,243 

oussex        ...         ... 

Dr.  Bruce  Low. 

20.  Hemsworth 

•  •• 

14,631 

Yorkshire 

„    Wilson. 

21.  Holbeach   ... 

•  •  • 

8,599 

Linoolnshire 

Do. 

22.  Holywell   ... 

••• 

29,843 

Flintshire 

Mr.  Evans. 

23.  Houghton-le-Spring 

31,445 

Durham     

Dr.  Wilson. 

24.  Kendal 

•  •• 

21,606 

Westmoreland 

„    Fletcher. 

25.  Ludlow 

•  •• 

13,196 

Shropshire 

„    Bruce  Low. 

26.  I^Iansfield  ... 

•  •• 

21,500 

Derbyshire 

„    Wilson. 

27.  Narberth    ... 

•  •• 

18,190 

Pembroke  and  Car- 
marthen. 

1,     JuCCOO. 

28.  Newcastle  -  under  - 

6,174 

Staffordshire 

„   Fletcher. 

Lyme. 

29.  Pembroke  ... 

•  •• 

11,763 

Pembrokeshire     ... 

Do. 

30.  Rochford   ... 

•  •• 

17,938 

CflBBeX             ...           ... 

Dr.  Wheaton. 

31.  Rothbury  ... 

•  •• 

6,083 

Northumberland  ... 

„    Fletcher. 

32.  Runcorn    ... 

•  •• 

22,467 

Cheshire    

„   Bruce  Low. 

33.  Scnlcoates ... 

•  •• 

8,786 

Yorkshire 

„    Wheaton. 

34.  Spalding    ... 

35.  Stone 

#  V  C 

12,719 

Lincolnshire 

„   Wilson. 

•  •• 

13,872 

Staffordshire 

„   Fletcher. 

36.  Sunderland 

•  •• 

17.562 

Durham     ...        ... 

Mr.  T.  W.  Thompson. 

37.  Thanet,  Isle  of 

•  •• 

9,466 

Kent          ...        ... 

Dr.  Bruce  Low. 

38.  Warrington 

•  •• 

12,783 

Lancashire 

Da 

39.  Wharfedale 

•  •• 

7,651 

Yorkshire 

Dr.  Home. 

40.  WiUiton     ... 

•  •• 

15,470 

Somersetshire 

Mr.  T.W.  Thompson. 

41.  Wolstanton 

and 

32,387 

Staffordshire 

Dr.  Fletcher. 

Burslem. 

42.  Woodbridge 

... 

19,960 

Suffolk       ...        ... 

„   Ci^ieman. 
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Index  to  County  Boroughs,  Municipal  Boroughs,  and 

Urban  Districts. 


[C.B.  signifies  Count/  Boroagfh.     M.B.,  Manicipal  Borongh.     Imp.  Act  Dist, 
ImproTement  Act  District.    U.D.,  Urban  District.] 


Name. 


Date  of  Report. 


Name  of  Inspector. 


Aberystwith  M.  B 

Aldeburgh.  M.  B.      ...        ••• 

Alfreton  U.  D.         

Alvaston  and  Boalton  U.  D. 
Amble  U.  D. ...        ..*        ••• 

Ashbourne  U.  D 

Ashby-de-la-Zouch  U.  D.    ... 
Ashton-in-Makerfield  U.  D. 
Audley  U.  D....        ...        •.• 


Bacup  M.  B.  ...        ...        ••• 

Banbury  M.  B 

Barmouth  U.  D 

Barnstaple  M.  B 

Baslow  and  Bubnell  U.  D.... 

Beaconsfield  U.  D 

Bedlingtonshire  U.  D. 

Bedwellty  U.  D 

Belper  U.  D 

Benfieldside  U.  D 

Berwick-upon- Tweed  M.  B. 
Beverley  M.  B. 

Bideford  M.  B 

Bingley  Imp.  Act  Dist. 
Bingley  Outer  U.  D. 
Bishop  Auckland  U.  D. 

Blaydon  U.  D.  

Boston  M.  B.  ...        ••• 

Brandon  and  Byshottles  U.D. 

Bridlington  U.  D 

Bridport  M.  B. 

Broadstairs  and  St.  Peter*8 

Budleigh  Salterton  U.  D.  ... 

Burslem  M.  B.         ...        ... 

Burton-upon-Trent  M.  B.  ... 


i/alne  tt.  is.   ...        .••        ... 

Calverley  U.  D 

Camborne  U.  D 

Carlisle  City  and  M.  B. 

Carmarthen  M.  B 

Chepstow  U.  D 

Chesterfield  M.  B 

Clay  Cross  U.  D 

Clayton  U.  D.  

Cleokheaton  U.  D 

Cleethorpes-with-  Thrunscoe 

Cookermouth  U.  D. 


July,  1893 ... 
April,  1893 
May,  1894  ... 
June,  1894... 
February,  1893 
June,  1893 ... 
December,  1893 
September,  1893 
April,  1894... 


July,  1893  ... 

„      1o9t  ... 

„      lo9S  ... 
May,  1894  ... 
June,  1894 ... 
N  number,  1893 
Ju    ,1893... 
September,  1893 
May,  1894  ... 
November,  1893 
June,  1893 
May,  1893  ... 
June,  1894 
February,  1894 
January,  1894 
May,  1893  ... 
July,  1893  .. 
September,  1893 

Do. 
April,  1894 

Do. 
August,  1894 


May,  1894  ... 
April,  1894 
August,  1893 


January,  1895 

July,  1894 

Do. 
April,  1894 
„      1898 
March,  1894 

June,  1894 

May,  1894 

September,  1894  ... 
August,  1894 
May,  1893 

April,  1894 


Dr.  Reeoe. 

„   Copeman. 

„    Wilson. 

Do. 
Mr.  T.  W.  Thompson. 
Dr.  Wilson. 

„    Fletcher. 

„    Wheaton. 

„   Fletcher. 


Dr.  Wheaton. 
Do. 

Do. 
Dr.  Wilson. 
„    Fletcher. 
„    Wilson. 
Mr.  Evans. 
Dr.  Wilson. 

Do. 
Mr.  T.  W.  Thompson. 
Dr.  Wheaton. 
„    jieeoe. 
Wheaton. 
Do. 

Dr.  Sweeting. 
Wilson. 
Bulstrode. 
Wilson. 
Wheaton. 
Reece. 
Bruce  Low. 


n 


,    Reeoe 

,    Fletcher. 
,    Wilson. 


Dr.  Wilson 'i 

Do. 
Dr.  Reece. 
„    Wilson. 
„    Reece. 

Do. 
Dr.  Wilson. 

Do. 

Do. 

Do. 
Mr.  T.  W.  Thompson. 

Dr.  Wilson. 
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Name. 


Date  of  Report. 


Name  of  Inspector. 


Ck>nBett  IT.  D. 
Cofleley  U.  D. 
Cottingham  IT.  D. 
Cowpen  U.  D. 
Criccieth  U.  D. 
Cromer  U.  D. 
Crowle  U.  D. 


Barlaston  U.  D. 
Dawlish  U.  D. 

Deal  M.  B 

Doncaster  M.  B. 
Drighlington  U.  D. 
Dronfield  U.  D. 
Dudley  C.  B. 
Dnrhflun  City  and  M.  B. 


East  Retford  M.B.... 

Eccles  M.  B 

Eocleshill  U.  D. 

Ely  City  and  U.  D. ... 

Exeter  City  and  C.  B. 


Faversliam  M.  B. 
Felling  U.  D. 
Fenton  U.  D. 
Filey  U.D.    ... 


Gainsborough  IT.  D. 
Gildersome  U.  D.     ... 
Godmanchester  M.  B. 
Gravesend  M.  B. 
Grays  Thurrock  U.  D. 
Great  Clacton  U.  D. 
Great  Driffield*!!.  D. 
Great  Yarmouth  C.  B. 


Hanley  C.  B. 
Harwich  M.  B. 

Hastings  C.  B 

Havant  U.  D. 
Haverfordwest  M.  B. 
HeageU.  D.- 
Heanor  U.  D. 

Heath  Town  U.  D 

Hedon  M.  B. 

Hereford  City  and  M.  B.    . 

Heme  Bay  U.  D 

Holyhead  U.  D. 

Hoole  U.  D 

Hornsea  U.  D. 
Houghton-le-Spring  IT.  D. 
Howdon-on-Tyne  U.  D.    • . 
Hoyland  Nether  U.  D. 

Hunstanton  U.  D 

Hunsworth  U.  D 

Huntingdon  M.  B 

Hythe  M,  B.  i.* 


•  •• 

•  • 

•  •• 


•  «  • 

•  •• 


November,  1893    ... 

June,  1893 

Augrst,  1893 
March,  1893 
June,  1893 


July,  1894... 
May,  1894  ... 
June,  1893... 
March,  1894 
August,  1894 
May,  1894  ... 
August,  1894 
June,  1894... 


February,  1894     ... 
November,  1894   ... 

July,  1894 

Do. 
July,  1893  ... 


April,  1894 

September,  1893  ... 
January,  1894 
August,  1893 


December,  1893 
June,  1894 ... 
„  lo9t>... 
October,  1893 
June,  1893... 
July,  1893  ... 
June,  1893 ... 
November,  1898 


February,  1894     ... 

June,  1894 

March,  1894 
September,  1894  ... 

June,  1898 

August,  1894 
October,  1894 

July,  1894 

June,  1898 

December,  1893    ... 
September,  1894  ... 

Jane,  1893 

December,  1893    ... 
April,  1894 
October,  1893 

„       1894        ... 
August,  1894 
March,  1898 

May,  1894 

September,  1894  ... 
Da 


Dr.  Wilson. 
Fletcher. 
Wheaton. 
Wilson. 
Reece.  • 
Copeman. 
Wheaton. 


»> 


Dr.  Fletcher. 
,,    xveeoe.- 
„    Thomson. 
„    Wheaton. 
Wilson. 
Do. 

Dr.  Fletcher. 
„    Wheaton. 

Dr.  Wheaton. 
„    Bruce  Low. 
„    Wilson. 
„    Wheaton. 


Bulstrode. 


Dr.  Thomson. 

Wilson. 

Sweeting. 
Mr.  T.  W.  Thompson. 


It 


Dr.  Fletcher. 
Wheaton. 
Wilson. 
Thomson. 
Home. 
Reece. 
Wheaton. 
Copeman. 


»» 

» 


Dr.  Sweeting. 

Wheaton. 

Bruce  Low. 

Thomson. 

Reece. 

Wilson. 
Do. 
Dr.  Fletcher. 

Wheaton. 

Bruce  Low. 
Do. 
Dr.  Reece. 

Fletcher* 

Wheaton. 

Wilson. 

Fletcher. 

Wheaton. 

Copeman. 

Wheaton. 
Do. 
Dr.  BmoeLow. 


»> 

» 


1i 


»» 

)l 
II 
>» 
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Name. 


Date  of  Report. 


Name  of  Inspeetor. 


Idle  U.  D.      ... 
nfracombe  IT.  D. 
nkeston  M.  B. 
Ipswich  C.  B. 


Keighley  M.  B 

Kendal  M.  B. 

Kidwelly  M.  B.       i 

Knaresboroagh  Imp.Act.Di8. 
Knottingly  U.  D 


Leadgate  U.  D. 
Levenahalme  IT.  D. ... 
Lincolii  City  and  C.  B. 
Llandudno  Imp.  Aot  Dist. 
Llanelly  U.  D. 
Long  Sutton  U.  D.  ... 
Longtou  M.  B. 
Loughborough  M.  B. 
Louth  M.  B.  ... 
Lower  Brixham  U.  D. 

Ludlow  M.B 

Lydd  M.  B 

Lyme  Regis  M.  B.   ... 


... 
.*• 

... 
••• 
... 
... 

... 


Maesteg  IT.  D.         

Margate  M.  B.  

Maryport  Imp.  Act  Dist    ... 

Menai  Bridge  U.  D 

Milford  Imp.  Act  Dist. 

Millom  n.  D 

Milton  •  next  •  Sittingboume 
Imp.  Act  Dist. 

Minehead  U.  D 

Mold  U.  D.    ...        

Morley  M.  B....        ...        ... 

Morpeth  M.  B.         


Newark-upon-Tront  M.  B. ... 
Newbold  and  Dunston  U.  D. 

Newbum  U.  D 

Newoa|tleuuder-Lyme  M.  B. 
Newquay  (Cornwall)  U.  D. 

New  Romney  M.  B 

Northam  U.  D 

North  Bierley  U.  D 

Norwich  City  and  C.  B. 


Oldbury  U.  D. 
Ormskirk  U.  D. 


Paigrnton  U.  D. 
Pemberton  U.  D. 
Pembroke  M.  B. 
Penrith  U.  D. 
Penryn  M.  B, 
Poole  M«  B.  ... 


... 


... 


July,  1894 

May,  1894 

September,  1898] ... 
July,  1894 


July,  1893 ... 
June,  1894 ...  v 
March,  1894 
February,  1894 
July,  1894  ... 

Do. 
May,  1894  ... 
March,  1894 
May,  1893  ... 


August,  1894 
March.  1894 


October,  1894 
February,  1894 
August,  1893 
January,  1894 
June,  1893 ... 
June-July,  1898 


February,  1894 
March,  1894 
April,  1893 
April,  1894 
January,  1894 


NoYember,  1893   ... 

July,  1894 

May,  1894 

February,  1894     ... 

April,  1893 

September,  1894  ... 
January,  1894 
November,  1898   ... 
September,  1893  ... 
October,  1894 

June,  1894 

July,  1894 

April,  1894 


September,  1893  ... 
August,  1894 

May,  1894 

February,  1894     ... 

June,  1893 

April,  1894 

Do. 


June,  1893 
December,  1893 
May,  1894  ... 
July,  1894 ... 


••• 


... 
... 
... 
... 
... 
... 
•t* 
••• 


••• 


••. 


Dr.  Wilson. 

„       JlkOUOO. 

„    Wheaton. 
Do. 


Dr.  Wheaton. 
„  Fletcher. 
„    Reece. 


Wheatcm. 
Wilson. 


»» 
»> 
It 

»> 


Dr.  Wikon. 
„    Brace  Low. 
„    Wheaton. 
„    Reeoe. 

Do. 
Dr.  Wheaton. 
Sweeting. 
Fletcher. 
Bulstrode. 
Wheaton. 
Bruce  Low. 
Do. 
Dr.  Reeoe. 


Mr.  EyanB. 
Dr.  Bruoe  Low. 

„    Wilson. 
Mr.  Evans. 
Dr.  Reece. 

„    Wilson* 

„    Thomson. 

Mr.  T.  W.  Thompson. 

„    Evans. 
Dr.  Wheaton. 

„    Wilson. 


Dr.  Bruoe  Low. 
Wilson. 
Do. 

Dr.  Sweeting. 
„   Reeoe. 
„    Bruoe  Low. 
„    jxeeoe. 
Wheaton. 
Copeman. 


)i 


i» 


}} 


Dr.  Fletcher. 
„    Bruoe  Low. 

Dr,  Wheaton. 
„    Bruoe  Low 
,,    xvoooe. 
„    Bruce  Low. 


II 


Bulstrode. 
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Name. 


Date  of  Report. 


Name  of  Inspeotor. 


Pndiey  U.  D. 
Pwllheli  M.  B. 


Ramsey  U.  D. 
Ramvgate  M.  B. 

Ripley  U.  D 

Ross  Imp.  Act.  Diet. 
Rancom  Imp.  Aot.  Dist. 
Rye  M.  B.      ... 
Ryton  U.  D.  ... 


St.  Ives  (Cornwall)  M.  B. ... 

St.  Neots  IT.  D 

Salford  C.  B. ... 

Sandgate  IT.  D 

Sandwich  M.  B. 
Seaham  Harbour  U.  D. 
Seaton  U.  D. ... 

Sedgley  U.  D.  

Bhildon  and  Eael   Thiokley 

U.D. 

Shipley  TJ.  D.  

Shrewsbury  M.  B 

Sidmonth  U.  D 

Sittingboome  TJ.  D. 

Skegness  IT.  D 

Smallthome  TJ.  D 

South  Blyth  TJ.  D 

South  Gave  and  Wallingfen 

U.D. 
Southend-on-^ea  M.  B. 
South  Shields  C.  B. 

Southwick  U.  D 

Southwold  M.  B 

Spalding  Imp.  Act  Dist.     ... 

Spennymoor  TJ.  D 

Stalybridge  M.  B 

Staxihope  TJ.  D 

Stanley  TJ.  D.  

Stockport  C.  B. 
Stoke-upon-Trent  M.  B. 

Stretfoid  TJ.  D 

Sunderland  G.  B 

Swadlincote  TJ.  D 

Swanage  IT.  D. 


Teignmouth  TJ.  D.   ... 

Tenby  M.  B 

Thornton  TJ.  D. 
Tii»ton  TJ.  D. 
TongU.  D.      . 
Tow  Law  TJ.  D. 
Towyn  TJ.  D. 
Truro  City  and  M.  B. 
Tunstall  TJ.  D. 
Tynemouth  M.  B.     ... 


Walker  TJ.  D. 
Wallstnd  TJ.  D. 


July,  189S  ... 
August,  189H 


September,  1894  ... 
August,  1894 

May,  1891 

December,  1893  ... 
December,  1894  ... 
September,  1894  ... 
July,  1893 


October,  1894 
September,  1894  ... 
November,  1894    ... 
September,  1894  ... 
ilay,  1893 

JLrO.  ...  ... 

May,  1894 

May,  1893 

September,  1893  ... 

July,  1894 

June,  1894 

May,  1894 

April,  1894 
April,  1898 
April,  1894 

June,  1893 

May,  1893 

February,  1894     ... 

May,  1894 

October,  1893 
April,  1898 

X/\J«  a  •  «  ■  •  • 

September,  1898  ... 

June,  1893 

October,  1893 
NorembeFj  1893   ... 
lyO.         ...  ... 

February,  1894  ... 
December,  1894  ... 
April,  1894 

June,  1894 

June,  1893 


August,  1893 
June,  1893... 
September,  1894 
August,  1894 

J>0. 

September,  1893 
July,  1893  ... 
Januarv,  1894 
May,  1894  ... 
June,  1894 


September,  1894   ... 

M^"%  •  •  •  •  •  • 


Dr.  Home. 

f,    rteece. 

Dr.  Wheaton. 
„    Bruce  Low. 
„    Wilson. 
„    Bruce  Low. 
Do. 
Do. 
Dr.  Wilson. 


Dr.  Wheaton. 

Do. 
Dr.  Bruce  Low. 

Do. 
Dr.  ThomBon. 
Mr.  T.  W.  Thompson. 
Dr.  Reece. 
,.    Wilson. 

Do. 

Do. 
Dr.  Bruce  Low. 
,.   rieece. 
„   Thomson. 
„   Copeman. 
„    Fletcher. 
„   Wilson. 
.,  *Wheaton. 


„   Thomson. 
Mr.  T.  W.  Thompson. 
Dr.  Wilson. 

„   Copeman. 

„    Wheaton. 

..    Wi^on. 
Do. 
Do. 
-    Do. 
Dr.  Bruce  Low. 

„    Sweeting. 

„    Bruce  Low. 
Mr.  T.  W.  Thompson. 
Dr.  Wilson. 

..    Bulstrode. 


Dr.  Bulstrode. 

,,    JLiocce. 

„    Wilson. 

,.    Fletcher. 

.,    Wilson. 

Do. 
Dr.  Reece. 

,.   Fletcher. 

Do. 
Dr.  Wheaton. 


Dr.  Fletcher. 
Do. 


2862 


«Q 
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Name. 


Date  of  Report. 


Name  of  Inspector. 


Walaall  C.  B 

-  i 

Aognst  1894 

Dr.  Fletcher. 

Walsoken  U.  D. 

1 
•  •• 

October,  1894 

„   Wilson. 

Walton  on-tlie  Naze 
Act  Diet             » 

Imp^ 

An^ast,  1893 

„   Reeoe. 

Warblingrton  U.  D/ ... 

*  •• 

September,  1894    ... 

„   Thomson. 

Warrington  M.  B.    ... 

•    • 

November,  1894    ... 

„   Bruce  Low. 

Wednenbury  M.  B.  ... 

•  •  • 

September,  1891    ... 

,.   Fletoher. 

Whiokham  U.  D.     .  . 

«  •« 

July,  1893 

.,   Wilson. 

Whitley     and     Monkeeaton 
IT  D 

October.  1894 

„   Fletoher. 

Widnm  M.  B. 

•  •  • 

November,  1894    ... 

.,   Bruoe  Low. 

Wigan  C.  B 

•  ■  * 

February,  1894     ... 

Do. 

Willenhall  U.  D.      ... 

November,  1893 

Dr.  Wheaton. 

Willington  U.  D.     ... 

Do 

„    Wilson. 

Willington  Quay  U.  D. 

September,  1894   ... 

„   Fletcher. 

WilfldenU.  D. 

August,  1894 

.,   Wilson. 

Workington  M.  B.   ... 

Maroh,  1894 

Do. 

Teadon  U.  D. 

•  •• 

July,  1893 

Dr.  Home. 

Ynyscynhaiam  U.  D. 

•  •• 

August,  1893 

.,    ueeoo. 

